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s L’.’ % UNITED STATES DEPARTMENT OF COMMERCE
. =2 . | Natignal Oceanic and Atmospheric Administration

& = d 4
t"o \{:/ & NATIONAL OCEAN SERVICE .

s OFFICE OF QCEAN AND COASTAL RESOURCE MANAGEMENT
¥ashiagten, D.C, 20235

DESIGNATION OF THE NORTH INLET/WINYAH BAY
NATIONAL ESTUARINE RESEARCH RESERVE

Consistent with the provisions of Section 315 of the Coastal Zone
Management Act, 16 U.S.C. 1461, the State of South Carolina has
met the follow1ng conditions to establish the North Inlet/Winyah
Bay National .Estuarine Research Reserve.

1) North Inlet/Winyah Bay regions are representative
ecosystems that are suitable for long-term research and
contribute to the biogeographical and topological balance of the
National Estuarine Research Reserve Systen. .

2) South Carolina state laws provide long-term protection
for Reserve resources to ensure a stable environment for

research.

3) Designation of North Inlet/Winyah Bay as a Reserve will
serve to enhance public awareness and understanding of estuarine
areas and provide suitable opportunities for public education and

interpretation.

4) The State of South Carolina has complied with the
requirements of the regulations relating to designation of a
National Estuarine Research Reserve.

Accordingly, I hereby designaté the areas of North Inlet and
Winyah Bay as a National Estuarine Research Reserve, the
boundaries of which are specified in the Final Management Plan.

,y*ﬂiéudy Coxe _

Director
Qffice of Ocean and Coastal

Resource Management




I EXECUTIVE SUMMARY

Section 315 of the Federal Coastal Zone Management Act of 1972 established
the National Estuarine Research Reserve System (originally called the National
Estuarine Sanctuary Program) as a Federal/state cooperative venture. Federal
matching funds are available to coastal states to develop and manage a national
system of estuarine research reserves which are representative of various regions and
estuarine types in the United States. In addition, annual Federal matching funds for
research and education projects are available. The goal of the program is to protect
areas of representative estuaries, including valuable wetland habitat, for use as natural
field laboratories. National Estuarine Research Reserves (NERRS) are established to:
(1) provide opportunities for long-term estuarine research and monitoring; (2) provide
opportunities for estuarine education and interpretation; (3) provide a basis for more
informed coastal management decisions; and (4} promote public awareness,
understanding and appreciation of estuarine ecosystems and their relationships to the
environment as a whole.

The National Estuarine Research Reserve System (NERRS) has established a
classification scheme that reflects 'differences in regional biogeography and estuarine
typology to ensure that established sites are representative and that a variety of
ecosystem types are included. The biogeographic classification scheme and estuarine
typology system are shown in Appendix D. The North inlet/Winyah Bay NERR (NI/WB
NERR) is in the Northern Carolinas section of the Carolinian Biogeographic
Classification Scheme. '

The North Inlet/Winyah Bay NERR was proposed by the Belle W. Baruch
Institute for Marine Biology and Coastal Research, The University of South Carolina
(USC), a State agency, in cooperation with the South Carolina Coastal Council
(SCCC), the state’s lead agency in coastal zone management. In 1990 the Governor
of South Carolina nominated the site to the National Oceanic and Atmospheric
Administration (NOAA) and it was approved.

The NI/WB NERR encompasses a core area of approximately 9,000 acres of
tidally flushed wetland, riparian habitats, and a limited amount of upland habitats (the
Marsh Islands and lands associated with the laboratory complex, the Kimbel Living
Center and the Clambank Landing area). With the exception of the State-controiled
navigable waters, the remaining Reserve property is owned by the Belle W. Baruch
Foundation which was established in perpetuity to preserve and conserve the
environmental qualities of its propérty as well as to preserve its historical and cultural
value. The Baruch Institute, USC, through a long-term agreement with the Foundation
signed by the SC Attorney General, manages that portion of its lands which was a
part of the Reserve. The Foundation has given its approval for its lands, described



in this Management Plan, to be inciuded in the Reserve. This area is in Georgetown
County, immediately east of Winyah Bay near Georgetown, SC, and south of the
Debordieu Colony property located on the Waccamaw Neck peninsula.

This area was selected after an exhaustive selection process and a serias of

public meetings. Itincludes an undisturbed estuary {North Inlet) and an estuary which’

has been influenced by human activities (Winyah Bay). The Belle W. Baruch Institute
for Marine Biology and Coastal Research, The University of South Carolina, as stated

in a Memorandum of Understanding with the South Carolina Coastal Council and
NOAA, is the lead agency.

The purpose of the NI/WB NERR is to establish and manage the areas within the
boundaries as natural field laboratories and to develop a coordinated program of
research and education for the reserve. Comparative ecosystem studies involving an
undisturbed system and a human-infiluenced estuary will provide valuable scientific
insights into the ecological processes controlling estuaries. Under the preferred
alternative, the SC Coastal Council designated the Baruch Institute of the University
of South Carolina to be the lead agency operating the Reserve in cooperation with the
Belle W. Baruch Foundation, neighboring landowners, private citizens, state and
Federal agencies, and advisory committees.

Reserve staff will initially include a Reserve Manager, Research/Resource
Coordinator, Education Coordinator, and Secretary/Data Processor. The Reserve
Manager will be the principal administrator of the Reserve and will be responsible for
ensuring that the policies contained in the Reserve Management Plan are followed.
This person will be employed and supervised by the Director of the Baruch Institute,
USC. The Research/Resource Coordinator will develop and implement a resource
assessment program, including long-term monitoring and research activities. The
Education Coordinator will develop and coordinate education program activities that
are consistent with the goals and objectives of the Reserve and the NERRS Network.
The Secretary/Data Processor will assist the program staff by providing secretarial
service and also assisting with data processing.

Research and education programs will gather and make available information
necessary to improve understanding, appreciation, and management of the reserve
site and national research and management issues. The NI/WB Reserve activities will
augment, not replace, activities of other government agencies and the site owners.
Traditional uses of the sites will continue and current site access policies will be
enforced to protect the integrity of the Reserve. Facilities will be developed as
necessary to aid in research and education.

The Management Plan provides informatior: about the North Inlet/Winyah Bay
National Estuarine Research Reserve and the programs and activities planned for the
Reserve in the next few years. The Final Environmental Impact Statement, prepared



in May 1992, further established the boundary for the Reserve and outlined the
general framework for the Management Plan. The present document finalizes the
Reserve boundary and details the research and education activities and programs that

will guide the management of the Reserve.

The Management Plan will be reviewed and updated periodically to ensure that
it is meeting the overall goals and objectives of the Reserve and achieving effective
management through the experience gained by on-going operations.

Valuable natural resources will be protected for long-term research and
education by designation of the Reserve. Natural resources affected by the proposed
action include a diverse, highly productive estuarine system (North Inlet) made up of
wetlands and open water. The comparison of responses of an undisturbed estuary
(North Inlet) with those responses of an estuarine system influenced by human
activities (Winyah Bay) will provide useful data on resource utilization, protection, and
restoration. In addition to the natural resources, the Reserve is endowed with nearby
cultural reservoirs, including important historical and archaeological sites located on

adjacent highiands.

Traditional public uses of the Reserve will not be aitered. These uses include
boating, fishing, observation of wildlife, swimming, and recreational harvesting of
oysters and clams as permitted by state laws. Traditional uses of Winyah Bay
permitted by state and Federal agencies will continue, including those associated with

existing shipping channels.

The environmental consequences of the proposed action are strongly positive,
the primary impact will be long-term protection of the natural resources. No resources
will be irreversibly or irretrievably lost. On the contrary, these precious resources will
be provided with long-term protecgtion and will serve both now and in the future as

sites for important estuarine research and education.

The Management Plan is in accordance with all relevant state, local and Federal
regulations and is consistent with the objectives of Federal, state, regional, and local
land use plans, policies, and controls for the areas concerned.

iiji



i. INTRODUCTION
A. Pur nd Sc f Plan

The State of South Carolina established the North Iniet/Winyah Bay National
Estuarine Research Reserve {NERR) to provide representative natural areas for long-
term research, monitoring, and education. The mission of the North Iniet/Winyah Bay
NERR is to improve coastal resource management by increasing scientific
understanding of estuarine systems and to provide useful information for decision
makers and the public. This Management Plan will guide the activities carried out for
the Reserve program and ensure that they are consistent with this primary mission. -

This Management Plan has been developed according to National Oceanic and
Atmospheric Administration (NOAA) regulations 15 CFR Part 821 (January 1, 1992)
(Appendix C) using information derived from research and public input. It is
consistent with the Congressional intent of the National Estuarine Research Reserve
System (NERRS), the NOAA-State of South Carolina Memorandum of Understanding
(MQOUJ concerning the North Iniet/Winyah Bay NERR, and provisions of the South

Carolina Coastal Zone Management Program.

The purpose of this Management Plan is to inform parties about the Reserve
and provide a framework for activities that will be conducted. Though it is long-term
in scope, the Management Plan will be reviewed by NOAA every two years and
revised every five years. Public comments will be received prior to changes in the.
Management Plan. Public notice of meetings dealing with changes in the Management
Plan will be published in the local newspapers at least two weeks prior to these

meetings.

B. Background
1. Nati rin arch R NERR

In response to intense pressures on the coastal resources of the United States,
Congress enacted the Coastal Zone Management Act (CZMA). The Act was signed
into law in 1972, and amended in 1975, 1976, 1977, 1978, 1980, 1986, and 1990.
The CZMA authorized a Federal grant-in-aid and assistance program to be

~administered by the Secretary of Commerce, who in turn delegated this responsibility -
to the NOAA’'s Assistant Administrator for Ocean Services and Coastal Zone

Management.

The Act and its amendments affirm a national interest in the effective
protection and careful development of the coastal zone by providing financial and
technical assistance to U.S. coastal states and territories to voluntarily develop and



implement coastal zone management programs. The Act established a variety of
grant-in-aid programs to coastal states for the purposes of:

o) Developing coastal zone management programs. (Sec. 305)
0 Implementing and administering coastal management programs
that receive Federal approval. (Sec. 306)

o Conducting technical assistance and management oriented
research to support the development and implementation of state
coastal management programs. (Sec. 309); and

0 Establishing the National Estuarine Research Reserve System.
Funds are available to assist in the site selection, acquisition,
development, and operation of reserves, and to support
educational or interpretive activities and research and monitoring
programs. {Sec. 315)

Recognizing the need to address threats to the country’s important and
sensitive estuarine areas, Congress established the National Estuarine Sanctuary
Program as Section 315 of the CZMA. (See Appendix C) The reauthorization of the
CZMA in 1986 included an amendment changing the name of the program to the
National Estuarine Research Reserve System, reflecting a stronger emphasis on
research. What were formerly "sanctuaries" are now called "research reserves.” The
goal of the program is to create a system of reserves that represents distinct estuarine
ecosystems found nationally and to manage these areas for long-term research and
education. Although the program is national in scope, individual states are responsible
for implementing and administering their own programs.

- The CZMA was reauthorized in 1990. Regulations revised the process for
designation of research reserves. Greater emphasis is placed on the use of reserves
to address national estuaripne research and management issues, and to make maximum
use of the System for research purposes through coordination with NOAA and other
Federal and state agencies which are sponsoring estuarine research. Other activities
were emphasized: (a) providing financial assistance to states to enhance public
awareness and understanding of estuarine areas; (b) providing new guidance for
delineating reserve boundaries and new procedures for arriving at the most effective
and least costly approach to acquvsmon of land; and (c) clarifying the amount of
financial assistance authorized for each national estuarine research reserve and criteria
for withdrawing the designation of a reserve.

Coordination of the National Estuarine Research Reserve System (NERRS) is
provided by the National Oceanic and Atmospheric Administration (NOAA), specifically
the Sanctuaries and Reserves Division (SRD). In this Final Management Plan (FMP),



" the coordinating entity will be referred to simply as NOAA, with the understanding

that SRD is actually the responsible division within NOAA.

NERRS Regulations appear at 15 CFR Part 921. This Management Plan is
consistent with these regulations. According to the regulations after designation
NOAA will conduct periodic performance evaluations of a reserve at least every three
years. Evaluations may be conducted more frequently as determined necessary by
NOAA. These evaluations are required by Sections 312 and 315 of the Coastal Zone
Management Act (CZMA) and will follow the evaluations procedures described in
Section 312. Evaluations may assess all aspects of reserve operation and
management, or they may focus on selected issues. Evaluations may also examine
whether a reserve is in compliance with NERR designation regulations, and particularly
whether the operations and management of the reserve are consistent with and
further the mission and goals of the NERRS.

Federal officials will conduct the performance evaluations. When necessary,
NOAA may request Federal and non-Federal experts to participate in the evaluations.
Performance evaluations will be conducted in accordance with procedural and public
participation provisions of CZMA regulations.

If performance evaluations reveal that the operation and management of the
reserve is deficient or the research is inconsistent with the Reserve Guidelines, the
eligibility of the reserve for Federal financial assistance may be suspended until the
situation is remedied. If major deficiencies are not remedied within a reasonable
amount of time, NOAA may initiate a process to withdraw designation of the reserve.

To ensure that the National Estuarine Research System includes sites that
adequately represent regional and ecological differences, the NERRS regulations
establish a biogeographical classification scheme that reflects regional differences in
biogeography and an estuarine typology system which includes a variety of ecosystem
types. (See Appendix C for a description of the biogeographic regions of the United
States). Upon completion, the NERRS will contain representation of the 27
biogeographic regions of the Nation’s coastal zone. The North Inlet/Winyah Bay
National Estuarine Research Reserve (NI/WB NERR) lies in the Northern Carolinas sub-
region of the Carolinian blogeographnc region.

At the present time, twenty reserve sites have been designated across the
country (Figure 1). Designated sites are:



Figure 1. Designateg and Proposed National Estuarine Research Reserves
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Research Reserve Bi

Welis
York County, Maine

Great Bay
Great Bay, New Hampshire

>Waquoit Bay

Mashpee and Falmouth, Massachusetts

Narragansett Bay
Newport County, Rhode Island

Hudson River (4 components)
Hudson River, New York

Chesapeake Bay, Maryland

(3 components) Anne Arundel,
Harford, Prince Georges, and
Somerset Counties

Chesapeake Bay, Virginia,
(4 components) York, Gloucester,
James City, and King William Counties

North Carolina (4 components)
Brunswick, Carteret, Currituck
and New Hanover Counties

Sapelo Island
Mcintosh County, Georgia

Rookery Bay
Collier County, Florida

Jobos Bay
Guayama, Puerto Rico

Apalachicola River/Bay
Franklin County, Florida

Weeks Bay
Baldwin County, Alabama

eoqraphic Classification

Acadian

Acadian

Virginian

Virginian

“Virginian

Virginian

Virginian

Virginian/Carolinian

-.Carolinian

West Indian
West {ndian
Louisianan

Louisianan



Tijuana River : Californian
San Diego County, California '

Elkhorn Slough : _ Californian
Monterey County, California

South Slough ' Columbian
Coos Bay, Oregon

Padilla Bay Columbian
Skagit County, Washington

Old Woman Creek Great Lakes -
Erie County, Ohio '

Waimanu Valley . Insular
Island of Hawaii, Hawaii

Ashepoo-Combahee-Edisto (ACE) Basin
Colleton County, South Carolina Carolinian

In addition, California-San Francisco Bay (San Francisco Bay), New York-St.
Lawrence River Basin (Acadian), Delaware (Virginian), and East Coast Florida
(Carolinian) have proposed sites to be included as National Estuarine Research
Reserves and are in the process of producing environmental impact statements and
management plans.

2. North Inl i Nati rin h v

Much of South Carolina’s coastal zone is experiencing rapid population growth
with attendant demands for residential, commercial and industrial development. In
spite of the State’s strong and effective coastal zone management program, these
changes cannot be made without some adverse effects on our natural environment.

South Carolina’s participation in the NERRS Program is based upon the

recognition that the state contains a vast wealth vof estuarine area that is affected
through many diverse uses of the coastal zone.

Due to the.immense complexity of relationships between the state’s living

marine and estuarine resources and their environment, sustained study of these
resources is critical to our understanding of them and of the impact of human

6
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activities on their future health and well-being. Unfortunately, there are fewer and
fewer undisturbed or unpolluted areas that remain for scientific study and public
education.

The North Inlet/Winyah Bay ecosystems, located near Georgetown, SC, have
been recognized at the state and national level as sites of particular interest for
comparative ecological studies. The North Inlet estuary, an ecosystem which is
relatively unperturbed by humans, has been the site of intensive study for 20 years.
The Institute of Ecology and the National Science Foundation have given this area a
rating of 98% for site quality and the SC Department of Health and Environmental
Control designated North Inlet as an Outstanding Resource Waters (ORW), an area
possessing unique ecological qualities. In addition, North Inlet is part of the
Carolinian-South Atlantic Biosphere Reserve, a part of the United States Man and the
Biosphere Program (US MAB). Since 1980, this site has served as the only estuarine
site in a network of 18 sites supported by the National Science Foundation’s Long-
Term Ecological Research Program. In contrast, the nearby Winyah Bay is an estuary
which has been subjected to the influence of human activities. It is the connection
to the sea of one of the largest watersheds on the east coast south of Chesapeake
Bay.

This Reserve is viewed as am excellent site to provide a long-term database for
valuable management of coastal resources. Early in the site selection process, other
areas (Santee Bay and Port Royal Sound) were considered as possible NERR sites but
were eliminated. The Site Selection Committee felt that the comparative study of an
undisturbed and a disturbed estuary would provide a unique potential for research and
education and would augment the variety of estuarine systems currently part of the
NERR System. The South Carolina Attorney General’s Office has affirmed that the
State has adequate protective control over the Reserve’s resources (see Appendix K).
This position is based on the existence of a long-term agreement between the
University of South Carolina and the Belle W. Baruch Foundation {Appendix A) to
manage the uplands and salt marsh portions of the Reserve which are owned by the
Foundation. The Foundation has approved the NI/WB NERR project. In addition, state
laws provide protection for salt marshes and other lands located in the critical coastal
zone area (see Section IV B-Resource Protection Plan for detailed description of laws
and their enforcement). The site, which is an excellent example of undeveloped
estuary (North Inlet) being located next to a highly developed estuary (Winyah Bay),
allows comparative estuarine studies on how natural and disturbed estuarine
ecosystems functions and the NERRS was viewed as a compatible tool to provide
long-term management and opportunities for comparative research and education
programs.

At its meeting of July 21, 1989, the SCCC, on recommendation of the site

selection committee, approved the North Inlet/Winyah Bay site for nomination to

NERRS. Upon this decision, Council staff, in conjunction with staff from the Belle W.

7



Baruch Institute, began preparation of the nomination package for submittal to NOAA
under signature of Governor Carroll Campbell. On January 24, 1990, Governor
Campbell nominated North Iniet/Winyah Bay as a Reserve (Appendix G). NOAA
approved the site nomination on March 27, 1990 (Appendix H). In October 1991, a
Draft Environmental Impact Statement/Draft Management Plan was published and a
public hearing was held in November 1991 to solicit comments. Comments were

incorporated in the Final Environmental Impact Statement/Draft Management Plan,
published in May 1992. ‘ \

. MANAGEMENT BACKGRQUND
A. Regional Setting

‘The NI/WB NERR is the southernmost estuarine system in the Northern
Carolinas section of the Carolinian Biogeographic Classification Scheme. It is unique
in a local, regional, and national context. It consists of parts of two estuarine
systems, an undisturbed estuary (North Iniet) and portions of an estuary which has
been influenced by human activities (Winyah Bay). The North Inlet Estuary represents
a discrete, high salinity estuarine system that is surrounded almost entirely {90%) by
highlands owned by the Belle W. Baruch Foundation. The wetland portion of the
estuary is managed by the Baruch Institute, University of South Carolina, a state
agency, and the State of South Carolina. The remaining highlands that are part of the
Debordieu Colony, an exclusive residential development, and North Island, owned by
by the State of South Carolina, managed by the Yawkey Wildlife Center, SC Wildlife
and Marine Resources Department, and supported by the Yawkey Foundation, do not
border on the core region of the reserve. Winyah Bay is one of the major estuarine
ecosystems in the southeastern United States. The entire Winyah Bay watershed is
approximately 18,000 square miles. Only the Mud Bay region of Winyah Bay, which
interconnects with North Inlet estuary, is included as part of the reserve.

B. Location and Ac

The North Inlet/Winyah Bay site, consisting of a core area and a buffer zone,
is located in Georgetown County, SC (Figure 2). The North Inlet Estuary portion of
the Reserve is a semi-enclosed body of water surrounded by terrestrial areas
(Waccamaw Neck, North Island, and Debidue Island), with a major aquatic connection
to the Atlantic Ocean and minor connections to Winyah Bay. Other areas in the
Reserve include portions of the wetlands bordering Winyah Bay on the southern side

of Waccamaw Neck, including the 1000-Acre Rice Field, and the Marsh Islands,

Malady Bush Island, Pumpkinseed.Island, and Ranger Islands.

Access to the Reserve by land is from highway US 17 about 1 mile north of
Georgetown. Immediately off the highway is the Nature Center of the Baruch
Foundation and the USC Kimbel Living Center. An electric gate near the Nature



Center limits entrance to the main part of the Hobcaw Barony without authorization.
Research investigators and official visitors utilizing the Reserve facilities will be
permitted entrance. The research facilities are located approximately 2 miles from the
entrance gate. Hobcaw Barony is approximately 30 miles south of Myrtle Beach and

- 50 miles north of Charleston. Major airlines service both cities.



Figure 2. NI-WB Site
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Fig. 2. Map of proposed North Inlet’Winyah Bay NERRS and surrounding area. Marshiands are shaded. Waterways, lands,
ana sites referenced in the text are dasignated as follows:
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4 Jones Creek c Clambank Landing l Marsh slands

10



C. Environment of the North inlet/Winyah Bay Estuaries
1. General Description

The Reserve has several unique aspects. Most of the undisturbed marsh and
adjacent uplands are owned by the Belle W. Baruch Foundation and the State of South
Carolina, which have established these lands in perpetuity for conservation and
research. In 1980, the North Inlet Estuary was selected as the marine-estuarine site
in the National Science Foundation’s nationwide Long-Term Ecological Research
Program. The portion of North Inlet to be designated as a National Estuarine Research
Reserve covers a 3,200 hectare area, with the majority classified as Outstanding
Resource Waters (ORW) by the South Carolina Department of Health and
Environmental Control (SCDHEC). This special category is for tidal salt waters which
constitute an outstanding recreational or ecological resource and will be maintained
and protected in its natural condition. The remainder of the areas of North Inlet
Estuary is classified Shellfish Harvesting Waters (SFH) by SCDHEC, while the waters
directly adjacent to Mud Bay are classified as SB, (no harvesting of clams, oysters,
or mussels for human consumption) the same classification as Winyah Bay.

2. Hydrology
a. North Inlet Estuary

The circulation pattern of North Inlet is tidally dominated. The circulation
structure resembles a Pritchards (1955) type D vertically homogeneous estuary,
although in several creeks a lateral net circulation exists similar to the type C estuary.
The maximum springtide range is 2.5 m and the neaptide range about 1.0 m, the
maximum tidal current is 1.7 m/sec with the net currents being as great as 26
cm/sec. Thereis limited exchange of water between Winyah Bay and North Inlet; the
greatest exchange of water occurs between North Inlet Estuary and the Atlantic
Ocean through North Inlet. In the mouth of the inlet, salinity varies from 30 to 35
ppt; however, after severe rainstorms the salinity may temporarily drop to 20 ppt.
Generally, salinities in all waterways are lowest in winter and spring. Water
temperatures range from 3° to 30°C. Detailed analyses of many aspects of the
physical oceanography of North Inlet have been published by Dr. B. Kjerfve and his
students (see Appendix J for a partial listing of selected papers).

A long-term data base (approximately 11 years) exists which includes
continuous recordings of precipitation, wind speed, barometric pressure, solar
radiation, water and air temperatures, conductivity, and salinity. A daily water sample
is taken from two or more locations and is analyzed for dissolved organic matter, N,
P, C, chlorophyll, and particulate N, P, C, PO,, NH,, and NO,/NO,. Dr. E. Blood and
her associates have published various studies regarding nutrient dynamics in the area
(see bibliography of Long-Term Ecological Research publications Appendix J).

11



o There are four distinct watersheds on the adjacent upland area; two drain

west into Winyah Bay, one south into Mud Bay (Winyah Bay) and one east into the
North Inlet Estuary. Extensive studies on hydrology have been undertaken by Dr. T.
Williams and his associates from the Baruch Forest Science Institute of Clemson
University. The natural drainage patterns of about 60% of the upland area have been
interrupted by manmade ditches and dikes that date back to the rice culture days. All
watersheds drain into intertidal areas and therefore are influenced to a certain degree
by tidal fluctuations.

b. - Winyah Bay Estuary‘

Winyah Bay is one of the major estuarine ecosystems in the southeastern
United States. It is a class B type estuary according to Pritchard’s classification
(1955). The axis of Winyah Bay is roughly oriented in a northwest-southeast
direction. The estuary is narrowest near its confluence with the ocean (1.5 km) and
widest in the center (7 km). At the upper end of the bay where the major rivers
(Black, Pee Dee, and Waccamaw rivers) converge, the width is about 2 km.
Prominent features of Winyah Bay include: long rock jetties which project more than
a mile into the ocean from North and South islands, several large islands within the
bay, and a large shallow mid-section known as Mud Bay. Winyah Bay has a mean
depth of only 15 ft {4.2 m) and many hectares of open waterways are less than 6 ft
(2 m) in depth. A ship channe! which is maintained at 27 ft (8.2 m) runs along the
axis of the bay from the end of the jetties to Georgetown Harbor. Details of the
bathymetry of Winyah Bay are available from Coast and Geodetic Survey navigation
map No. 787 and several U.S. Army Corps of Engineers documents (e.g., Trawle,
1978).

The entire Winyah Bay watershed is approximately 18,000 square miles.
Four major rivers drain into the system. More than 16,000 sq miles of this drainage
area is associated with the Pee Dee-Yadkin river system which originates in the Blue
Ridge Mountains area of North Carolina. Water from this area flows across the
Piedmont region of both North and South Carolina, over the coastal plain of eastern
South Carolina, and into Winyah Bay through the Pee Dee River. The Waccamaw
River also receives water from the Pee Dee as the poorly defined, shallow, wide,
swampy waterways merge upstream of the US Highway 17 bridges. The Black and
Sampit rivers drain much smaller watersheds. Other characteristics of these
watersheds are given by the Conservation Foundation {1980).

According to Johnson (1972}, the freshwater input to Winyah Bay
Estuary ranges from 2,000 to about 1,000,000 cubic feet per second (cfs}, and mean
runoff is approximately 15,000 cfs. Superimposed on this unidirectional freshwater
flow toward the ocean is the regular semidiurnal tidal pattern. Mean tidal amplitude
is on the order of 1.4 m at the ocean end of Winyah Bay and 1 m at the Sampit River
(1.6 m and 1.2 m on spring tides, respectively; Trawle, 1969). A salt wedge effect
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occurs as heavier salt water moves up-estuary along the bottom with a flooding tide,
even though the overlying fresh water may be flowing toward the ocean. During
periods of low freshwater inflow, flooding tides move salt water more than 15 miles
upstream of the US Highway 17 bridges, but under average river flow, the penetration
is usually within a mile of the bridges. Differences between surface and bottom
salinities during these periods may be more than 20 ppt. U.S. Army Corps of
Engineers’ measurements (Trawle, 1978) indicate that while surface water salinities
are usually 29-32 ppt near the ocean entrance during most flow conditions, surface
salinities in Georgetown Harbor range from about O to 10 ppt. Salinity patterns in the
mixing zone between these ends of the system are highly variable as a result of
changing freshwater inflow, tidal amplitude, wind conditions, and bottom topography.
Further information on the hydrography of Winyah Bay is available in Trawle (1969),
Johnson (1970), ‘and Bloomer (1973).

Almost the entire shore of Winyah Bay is vegetated by marshes.

‘Approximately 31,867 acres (12,747 hectares) of marsh are associated with this

estua‘ry. More than 77% of these marshes are regularly flushed through tidal action;
the remaining 13% are impounded (Tiner, 1977). Some 80% of the marshes are
vegetated by freshwater plants while most of the other 20% are inhabited by the
brackish water grass Spartina cynosuroides and black rush, Juncus roemerianus. Of
the 17 estuarine systems in South Carolina, Winyah Bay is most important in terms
of freshwater marshes. In fact, about 35% of the state’s freshwater marsh lands
occur there (Tiner, 1977). Relatively small stands of salt marsh cordgrass (Spartina
aiterniflora) occur near the entrance of Winyah Bay, and a narrow band occurs
adjacent to major waterways upstream to the middle bay.

Water quality in Winyah Bay is directly influenced by inputs from the
extensive Winyah Bay watershed (18,000 square miles) and from the Georgetown
area. Georgetown is one of the most extensively developed areas of the Sea Island
Coastal Region (Mathews et al., 1980). Winyah Bay has been classified as SB,
meaning that its waters are not suitable for harvesting of clams, oysters, or mussels
for market purposes or human consumption (South Carolina Department of
Health and Environmental Control 1977; South Carolina Pollution Control Authority,

1972). Shellfishing in Winyah Bay has been restricted since 1964 (U.S. Department

of Commerce, 1979). It is not the intent, objective nor desire of the NI/WB NERR to
restrict the shipping activities of the port of Georgetown. Rather, the traditional and
future port activities (i.e., commercial shipping and dredging of channels) in Winyah
Bay are expected to be the major focus of comparative research projects with North
Inlet.

3. Geology

North Inlet waters drain a very large marsh located between Debidue and
North islands and the mainiand. The mainland consists of Pleistocene Storm Beach
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Terrain with ridges oriented in a northeasterly-southwesterly direction. These ridges
intersect the Atlantic Ocean at the north end of Debidue Beach. These surficial
mainland features are underlain by a complex sequence of older coastal plain
sediments, a sequence which is poorly understood in the immediate area at the
present time.

Debidue Beach and North Island represent part of a Holocene Barrier
Beach System. This system has migrated southward in recent times, with principal

evidence here being the major spit along the northern entrance to Winyah Bay, and

smaller spit migration land forms along the northern border of North Inlet.

North Inlet drains numerous tidal creeks, and two of these extend back
through the marsh to lie in close proximity to the Pleistocene mainland. The creeks
are very shallow in depth, never exceeding 30 ft below mean sea level, and commonly
showing floors which are occupied by sand bars. The marsh areas are underlain by
silts and clays which extend an unknown depth below the surface.

Relief is generally flat; the western third of the peninsula has the most
relief with bluffs adjacent to Winyah Bay as high as 15 m. Geologically, Winyah Bay
represents a drowned river basin and receives water from an extensive drainage basin
(see previous description).

4. Climate

The climate is temperate or subtropical with air and water temperatures
ranging from -13°C to +41°C and 3°C to 30°C , respectively. Winter temperatures
are highly variable but generally mild. Ice occasionally forms on high marsh pools, but
snow is a rare event. Rainfall is about 45 inches (114 cm) per year. Daytime
temperatures are usually above 20°C from May through November.

5. Living Resources

The Reserve includes a range of habitats ranging from salinity-dominated
freshwater wetlands to ocean-dominated salt marshes. In addition, a series of
habitats extending from the open ocean across a barrier island and an extensive sait
marsh to the uplands are included. Island habitats which are used as bird nesting
sites, as well as a portion of barrier island, are to be part of the reserve.

Since 1969, numerous studies have been conducted on the ecology of
the North Inlet system; however, fewer studies exist for the Winyah Bay portion of
the proposed estuarine reserve. To date, there are 951 publications representing
marine and coastal studies completed by Baruch Associates (see Appendix J); many
deal exclusively with the North Inlet-Winyah Bay system. Extensive faunal species lists
and distribution information has been developed (see Zingmark, 1978; Fox and
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Ruppert, 1985; Ogburn et al., 1988) and much of the phytoplankton, macroalgae,
marsh plants, zooplankton, and meiofauna has been identified (see papers in Appendix
E and Zingmark, 1978). The area includes many commercial and recreational species
of fish and shellfish. A variety of sresident and migratory birds inhabit this estuarine

system (see Bildstein publications in Appendix J). A detailed characterization of the

existing literature on the physical, chemical, and biological conditions of Winyah Bay
and North Inlet Estuary is available (Blood and Vernberg, 1992).

a.  Ecological Setting

All major temperate coastal habitats are represented within the Reserve.
The North Inlet high salinity marsh-estuary has a semidiurnal tide with maximum
amplitude of 2.2 m, a temperature range of 4°C to 32°C, and salinities which are
usually greater than 28 ppt in the major waterways. Wetland habitats include
exposed and sheltered sandy beaches; intertidal mudflats and oyster beds submerged
algae beds; sand, shell, and mud benthic habitats; rock jetties; and rookery islands.
More than 1,200 ha of brackish and freshwater marshes, which were formerly
cultivated ricefields, border Winyah Bay.

b. Biotic Setting

Estuarine and salt marsh habitats are dominated by Spartina, Juncus, and
Salicornia. Over 160 species of magroinvertebrates have been identified, including the
typical fiddler crabs, blue crabs, oysters, ribbed mussels, mud flat snails, hermit crabs,
and polychaetes. About 120 species of fish and 130 species of algae are found in the
diverse waters of the region. The open dunes have at least 24 species of higher
plants, including sea oats, Spartina patens, Panicum, and lva. :

The upland and freshwater biotic components consists of longleaf pines,
turkey oak and live oak understories, sweetgum, lobloily pine, laurel oak, red maple,
waxmyrtle, fetterbush, dwarf palmetto, bald cypress, water tupelo, red maple,
sweetbay and red bay, live oak, eastern red cedar, yaupon, sea oats, american beach
grass, wax myrtle, alligator weed, sedges, false nettle, and water pennywort,

All of the above communities are inhabited by relatively abundant
populations of white-tailed deer, feral hogs, raccoons, squirrels, foxes, alligators,
wood and white ibis, osprey, bobcats, songbirds, and red-cockaded woodpecker,

waterfowl, and shore birds.
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cC. Biological Components

Macrophyte

North Inlet

The entire North Inlet Estuary has approximately 52 km? of salt marsh of which
49.1 (86%) was classified as low marsh and the remaining 2.9 km? (13%) is high
marsh. Low marsh areas were dominated by Spartina alterniflora whiie the high
marsh community contained a mix of species including Spartina alternifiora (smooth
cordgrass), Juncus roemerianus (black needlerush), Borrichia frutescens (Sea oxy-eye),
Distichlis spicata (Salt grass), Spartina patens (marsh-hay cordgrass), Fimbristyplis

spadicea salt marsh fimbristylis, Salicornia spp. (glassworts), lva frutescens (marsh
elder), and others (not identified in publication). Most, but not all of the North Iniet

system, is included in the Reserve.

Winvah Bay

The entire Winyah Bay system has an extremely diverse plant community
arising from the broad range of salinities which occurs in the estuary. Freshwater
marshes comprised 90.6 km? (81%), brackish marshes 19.7 km? (18%), and salt
marshes less than 1% (0.8 km?) of the total 127.3 km? marsh habitat in Winyah Bay.
Marshes affected by tides (111.1 km?) are 87% of the marsh area. Not all of Winyah
Bay is part of the Reserve. '

Low marsh is dominated by Spartina alternifiora (smooth cordgrass), with
Juncus roemerianus (biack needlerush}, Borrichia frutescens (sea ox-eye), Distichlis
spicata (salt grass), Spartina patens (marsh-hay cordgrass), Eimbristyplis spadicea (sait
marsh fimbristylis), Salicornia spp. (glassworts), lva frutescens (marsh elder), and
Limonium spp. (sea lavender) in the high marsh.

The brackish marsh species include giant cordgrass, Juncus roemerianus (black
needlerush), Scirpus robustus (salt marsh bulrush), Scirpus americanus (common
three-square), Scirpus validus (soft-stem bulrush), Typha latifolia (broadleaf cattail),
Typha gluca (blue cattaill, Pontedaria cordata (pickerel-weed), Sagittaria sp.
(arrowhead), Hymenocallis crassifolia (spider-lily), Spartina cynosurgQides (salt
reedgrass), Phragmites communis (reed), and Peltandra virginica (arrow-arum).

In low salinity brackish marshes, Spartina cynosuroides (salt reedgrass) occurs.
Giant cutgrass (Zizaniopsis miliacea) is a common plant in fresh-water marshes along
with Pontedaria cordata (pickerel-weed), Cladium jamaicense (sawgrass), Impatiens

capensis (jewel-weed), Sium suave (water parnsnip, and Polyfonum spp. (smart
weeds).
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No biomass, productivity, or areal extent of individual species have been
documented for Winyah Bay marsh vegetation.

Phytoplankton

North Inlet

Phytoplankton have been sampled at a number of locations in North Inlet
Estuary and 229 species have been identified. The phytoplankton community was -
composed of 201 diatoms, 23 dinoflagellates, 1 silicoflagellate, 3 naked flagellates,
and 1 cyanophyte. Neritic species were more prevalent than oceanic species.
Freshwater forms were negligible. Freshwater forms were negligible.

Standing crop estimates from cell counts have been made for stages of the tide,
seasonally, and during different years.

In addition, annual phytoplankton production has been found to vary from

- 178 g C/m?/yr to 409 g C/m?/yr. "Annual phytoplankton production varied spatially

with lowest production at Clambank and increasing southward to Winyah Bay or
eastward to the pilume outside North inlet. Exchanges with Winyah Bay and the

.coastal ocean indicated a net phytoplankton import to North Inlet from these sources.

Total phytoplankton production generally followed the annual temperature cycle
ranging from a low in November to high in August. Similar seasonal patterns were

observed in Winyah Bay.

Winyah Bay

Only two studies on phytoplankton biomass have been conducted in Winyah
Bay. In general, higher chlorophyll a concentrations were detected in surface waters.
River sources for chlorophyll a dominated in the summer and oceanic sources
dominated in the winter. Spatial differences were observed in Winyah Bay.
Chiorophyll a declined with increasing salinity indicating a river source for

phytoplankton within Winyah Bay.
Benthic Microalgae

Studies on benthic microaljae are limited. No studies were conducted on
microalgae in Winyah Bay. In North Inlet Estuary only production estimates were
available. No explicit studies were conducted on community composition in North
Inlet Estuary. Benthic microalgae production during 1973-1975 was 2.5 times greater
than phytoplankton production for that same period. Mean annual abundance of
benthic diatom cells at a mud site located in Bread and Butter Creek was 21.0 x 10°
(+£7.6 x 10%) diatoms/10 cm? and 5.39 x 10° (+2.44 x 10°% diatoms/10 cm2 at a
sand site in Debidue Creek. Bimodal seasonal abundance at the mud site peaked in

17



February-March and July-August. Diatom abundance at the sand site had one peak
in July-August.

Benthic Macroalgae

Studies on benthic macroalgae were conducted only in North Inlet Estuary.
Benthic macroalgae have been studied in several locations in North inlet. Fourteen
species were identified, with five species dominating the community. Benthic
macroalgae dominated during the winter months and were a significant source of
energy and carbon during that period. For the major species the average ash-free dry
weight/m? was 2.59 (0.5 - 7.08 g afdw/m?) and had an average caloric content of
2.78 K cal/g afdw.

The spatiali and temporal macroalgae distribution in North Inlet has been
evaluated: 54 species of macroalgae belonging to Chlorophyta (18 species).
Phaeophyta (8 species), and Rhodophyta (28 species), were identified. North Inlet
was not an important boundary for the distribution of species on the East Coast
because none of the species were either at their northern or southern limit. The
greatest number of species occurred within North Inlet and declined toward Winyah
Bay. Both species composition and production varied with substratum type. Species
numbers were greatest during the winter with peak reproductive activity occurring in
the spring. Eighty-four percent of the macroalgal production occurred between
December and April, with one third of the production occurring in March.

Benthic infauna

Winyah Bay

Benthic infauna were highly diverse in Winyah Bay. Twelve stations were
sampled in Winyah Bay and 16,281 infaunal individuals representing 154 taxa were
found. Polychaetes represented 35% of the species. Amphipods (20 species),
pelecypods (16 species), decapods (13 species), gastropods (7 species), isopods {7
species), and echinoderms (5 species) together with polychaetes accounted for 85%
of the total taxa. Pelecypods numerically dominated and also accounted for a much
greater fraction (71%) of the total individuals sampled. Polychaetes were in the
next most abundant (8%), followed by amphipods (5%) and gastropods (1%)}. Al
remaining infauna accounted for less than 10% of the individualis.

Species diversity varied considerably throughout Winyah Bay with the highest
diversity occurring at the most seaward sand stations. The lowest diversity occurred
at the southern entrance to Winyah Bay adjacent to South Island due to the
dominance of one species. Mid-bay stations had fairly high diversity due to even
distribution of individuals among the euryhaline marine and estuarine endemic species.

- No seasonal data were available for benthic infauna within Winyah Bay. With a given
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sampling area, diversity, number of species, and species richness were generally
greatest during the summer. Differences among species and sites were observed in
this pattern. As an example, of the three most abundant species only one exhibited
significant seasonal differences.

North Inlet

R Published benthic studies were primarily focused on the meiofauna rather than

the macrofauna component sampled in Winyah Bay. Detailed information is available
on physiology of specific meiofauna, reproductive periodicity, life history patterns.
secondary production, spatial heterogeneity, and the influence of physical factors
(e.g., water current) on meiofauna distribution and resuspension.

Macrofaunal invertebrates sampled seasonally on an intertidal sandbar were
dominated (70% of total number of individuals) by two species of haustoriid
amphipods (Acanthohaustorius millsi and Pseudohaustorius caroliniensis Of the 56
species, ten species accounted for 95% of the total number of individuals. These
species included deposit-feeding polychaete worms, omnivore amphipods, gastropod,
and a suspension-feeding bivalve. Seasonal changes were controlied by the
population dynamics of these dominant species.

Meiofaunal community structure varied little with habitat within North Inlet.
Meiofauna were dominated by nematodes, copepods, and polychaetes which
composed greater than 90% of the fauna at most sites. Nematodes were the most
dominant organisms, comprising greater than 70% of the abundance. Copepods were
the second most abundant meiofaunal component. Of the two cyclopid and 19
harpaticoid species, eight comprise 97% of the fauna. Distinct seasonal abundance
peaks occurred from the later summer to late fall.

Epibenthic Fauna

" Winvah Bay

The number of epibenthic species sampled by Hinde et al. (1981) in Winyah Bay
was relatively low; only 83 epifaunal or partly epifaunal macroinvertebrate species
were found for the 12 sites. Cnidarians and arthropods accounted for the largest
number of species (21 each), followed by mollusks {15) and bryozoans (12). The
species collected were not unique to Winyah Bay and were common to abundant in
other estuaries in South Carolina. Although estuarine epifaunal invertebrates were
strongly influenced by substratum and hydrography, several species were fairly
ubiquitous in Winyah Bay.

Allen et al. (1982, 1984), using an epibenthic sled, collected more than 200
species from 14 sites sampled in Winyah Bay. Organisms considered benthic

19



{mollusks, polychaetes, bryozoans, other invertebrates) and soft-bodied invertebrates
(chaetognaths, medusae, ctenophores) often dominated the collections but were not
enumerated in this study. At most stations densities were generally 10 organisms/m?
to 100 organisms/m® The Pee Dee River had the highest average density (31/m?
primarily due to the occurrence of high densities of amphipods during the summer and
fail. Lowest densities (5/m? occurred in the remaining river stations and upper bay
where salinity fluctuations were the greatest. Middle bay stations generally had the
highest densities; lower bay stations had intermediate densities. Fifteen species of
decapod shrimp larvae were collected including the penaeids, stomatopods,
sergestids, sicyonids, palaemonids, and alpheids. Shrimp larvae average 1/m3, with
higher densities in the upper bay and river stations. At least seven species of

anomuran and 14 species of brachyuran crabs were collected. The lower bay station
~ had the highest density of crabs at 1.3/m>. All other stations had densities of 0.3/m?
or less. Fish larvae and eggs representing over 50 species were identified. The
densities of fish larvae were greater in the mud bay and lower bay area (1-2.5/m?.
Densities at No Man’s Friend and South Jones creeks were higher than most Winyah
Bay stations. All other stations in Winyah Bay had much lower densities. Fish larvae
were most abundant in May (2.7/m?), lower densities occurred in March (1.3/m3), and
less than 0.2/m* was observed during other months. The highest density was
sampled in May at Mud Bay (16.m?). River densities were usually less than 1/m? and
no larval fishes were collected in January. Highest numbers, in general, occurred in
the middle bay in the spring.

Planktonic Communities
North Inlet

Zooplankton have been sampled at various locations in North Inlet. Mean total

zooplankton density was 9,257/m? and the total standing crop was 16,178 ug dry

wt/m®,  Differences in both total zooplankton numbers and biomass varied
concurrently among stations. Copepods, including larval states, were a dominant
category, comprising 64-69% of total zooplankton numbers and biomass.
Comparisons of major species of copepods and their reproductive periodicities
suggested that North Inlet Estuary fauna were most closely allied with Florida waters.
South Carolina may represent a transition zone between North-Temperate, Mid-
Atlantic, and tropical waters of Florida and the Caribbean. The most common
meroplankton were barnacle nauplii (Cirripedia), with other important groups including
bivalves, gastropods, and polychaete larvae. Crab and shrimp zoea were distinctly
seasonal in abundance. Major peaks in zooplankton density occurred in summer with
maximum numbers of individuals and biomass.
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Winyah Bay

Only two studies have been conducted on zooplankton in Winyah Bay (Allen et
al., 1982, 1984). Upper bay stations were characterized by low and variable salinities
(0.0 - 19.0°/00) while lower stations were characterized by higher salinities (2.0 -
35.2 °/0o0). Zooplankton abundance in Winyah Bay averaged 10,831/m®. Total
zooplankton densities were generally lower in the riverine stations with annual means
ranging from approximately 6,000/m® to 9,000/m®. With the exception of the
Esterville Plantation site, zooplankton densities in Winyah Bay were generally between
10,000/m® to 13,000/m>. The most oceanic station had the highest average density
of zooplankton. The zooplankton community in Winyah Bay was dominated by
relatively few copepods and meroplanktonic species. Stations generally and similar
dominant species during a given month. Copepods comprised at least 50% of the
total zooplankton throughout the year. Total copepods ranged from 53% (Sampit
River) to 95% (Pumpkinseed) to total zooplankton. 1

Five copepod species (A. tonsa, P. crassirostris, P. coronatus, E. acutifrons, and
Q. colcarva) were year-round residents and accounted for 86% of the copepod catch.
Acartia tonsa dominated the Winyah Bay system, accounting for 60% of all
zooplankton collected and 73% of all copepod species. Larval stages of barnacles
were the most abundant meroplankton category. Crab zoeae and polychaete laravae
were common at all stations. In contrast, bivalve larvae were rare at the riverine and
mid bay stations. '

Nektonic Communities
North Inlet

North Inlet Estuary has a diverse fish fauna with over 100 species identified.
Fish populations have been sampled in a number of habitats in North Iniet Estuary
since 1969. Total species collected ranged from 16 in a short-term study to 96 in a
multiyear survey. Overall dominant species included: Anchoa mitchilli (bay anchovyy),
Menidia menidia (Atlantic silverside), Brevoortia tyrannus (Atlantic menhaden),
Fundulus majalis (striped killifish), Leiostomus xanthurus (spot), Eundulus heteroclitus
(striped killifish), Alosa aestivalis (blueback herring), Anchoa hepsetus (striped
anchovy), Dorosoma petenense (threadfin shad), Mugil cephalus (striped mullet), and
Mugil curema (white mullet). More than 95% of species sampled were represented
by larval and juvenile life stages, with 29% of the species reproducing in the estuary.
Six fish species {spot, mullet, Myrophis punctatus (speckled worm eel), Lagodon
rhomboides (pinfish), Paralichthys spp. (flounders), and Micropogonias undulatus
(Atlantic croaker)) comprised 99.3% of the larval fish captured. Species richness or
diversity indices correlated with the temperature cycie and both species richness and
diversity were higher during the summer months and lower during the winter months.
The influx of warm-water species (e.g., spot, white mullet, silver perch, and

21



anchovies) and emigration with decreasing temperature were distinctive features of
the annual cycle. Lack of correlation between numbers of individuals and temperature
resulted from the clumped distribution of schooling fishes, such as spot mummichogs,
and Atlantic silverside, and seasonal variability in catch efficiency.

Blue crabs were a significant component of the overall nekton, rankings sixth
in overall abundance. Crab abundance was highly variable with the lowest numbers
generally occurring during the winter and highest during the summer. Both brown and
white shrimp arrived as postlarvae during the spring (brown) and early summer (white)
and migrated to the ocean from September to December. Late spawned shrimp
overwintered in the estuary but the majority migrated to deeper coastal areas. Pink
shrimp were the least common penaeids in North Iniet Estuary, but occurred year-
round as juveniles and adults. Pink shrimp were most abundant in the spring while
brown and white shrimp were most abundant during the summer months.

Winyah Bay

Fish fauna in Winyah Bay Estuary were diverse with up to 75 species collected.
Relatively few species (< 10) generally dominated more than 95% of the catch. Only
one study has assessed the spatial distribution of fishes in Winyah Bay. In general,
stations with the highest and most variable salinities had the highest number of
individuals and species, while stations with the lowest and most stable salinities had
the lowest numbers of species and individuals. The number of species was greatest
in the lower bay channel and mid bay in the western channel. The lower bay stations
included many stenohaline and euryhaline species such as Atlantic croaker,
hogchoaker, and the weakfish. Although these species occurred throughout the bay,
they were most numerous at the lower bay stations.

Species richness and abundance were lower during the winter and highest
during the fall. Numbers of fish species positively correlated with bottom temperature
and salinity and negatively correlated with oxygen and depth. Numbers of individual
fish were positively correlated with bottom temperature and salinity and negatively
correlated with oxygen.

Most of the numerically dominant species were seasonal inhabitants with
_restricted distribution. Biomass and population densities were highest at stations in
the lower bay channel and mid bay near Pumpkinseed Island during the fall and mid
bay western channel during the summer. The total catches of fishes, density, and
biomass were lower during the winter period. Winter catches were dominated by
Atlantic menhaden (Brevoortia tyrannus) and Atlantic croaker or white catfish. In the
spring, numbers of individuals and species increased, but stenohaline marine species
were not very abundant and were patchy in their distribution. Catches were
dominated by Atlantic croaker and hogchoaker. With the influx of transient euryhaline
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* species (such as Atlantic croaker and weakfish) during the spring to late summer, the

diversity and abundance increased, peaking during the fall months,

Although decapod crustaceans were not as abundant (by weight or numbers)
as fishes, significant populations exist in Winyah Bay. Penaeid shrimp (Penaeus
setiferus, P. duorarum, P. aztecus, and Trackypenaeus constrictus) were numerically
dominant, comprising 50% to 53% of the decapod catch; Penaeus setiferus along
comprised - 42%. Portunidae was the most diverse family (eight species) and ranked
second by numbers and first by weight. Portunidae comprised 85% of the decapod
biomass with blue crabs contributing approximately 74% of the total decapod catch
biomass. Blue crabs were found throughout the Winyah Bay system during the entire
year with catches greatest from September to December.

D. Socioeconomic Features

Cultural and Historical Resources

Hobcaw Barony has a rich history. There is strong evidence indicating
that an early Spanish settlement was located on the Barony in 1526. For various
reasons, the Spanish left in 1527. By the 17th century English influence had spread
from Virginia, and in 1718 King George il granted the Hobcaw Barony to Lord
Carteret. This area became well-known for rice culture and the general region of
Georgetown County was one of the richest areas in the colonies. On the Barony is
located remnants of a colonial fort and cemetery, remains of three slave villages, and
old cemeteries. Artifacts of early Indian settlements are found throughout the area.
The King’s Highway, which was the coastal road from Wilmington, NC, to Charleston,
SC, crosses the property; George Washington used this road in 1791. In more recent
time, Mr. Bernard Baruch, famous financier and advisor to presidents, purchased land
in 1905 and 1907 which comprises the present 17,500 acres tract known as the
Hobcaw Barony. During Mr. Baruch’s ownership, many famous world leaders visited
the Barony, including President Roosevelt and Sir Winston Churchifl. Ownership of the
Barony was transferred to Belle Baruch, Mr. Baruch’s daughter, and when she died
in 1964, the property was included as part of the newly established Belle W. Baruch

Foundation.
E. Traditional Reserve Uses

1. Re§eérgh and Education

The North Inlet Estuary/Winyah Bay site serves as a research and instructional
facility for the Belle W. Baruch Institute for Marine Biology and Coastal Research of
The University of South Carolina. It functions as a national and international site for
estuarine and coastal research and education.
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Since 1968, a comprehensive research program ranging from studies of
molecules to ecological landscapes has evolved. The research approach has
developed from quantifying various physical, chemical, and biological components and
interactions between these components, to incorporating exchange of substances
across ecosystem boundaries and exchanges between different subsystems. Initial
research efforts emphasized wetland and estuarine processes, but studies have
expanded to encompass an entire coastal landscape, from ocean to diverse upland and
freshwater habitats. There is also a continuing emphasis on molecular and organismic
studies.

Undergraduate, graduate, gnd post-graduate instruction has been given at
Hobcaw Barony. In 1980, the Baruch Institute, USC, established a Continuing
Education Program at its field site in Georgetown to serve area residents and visitors.
This program has included short courses for children and adults, public lectures and
forums, and marine science workshops and courses for teachers. Additional public
education activities are conducted at the site through the Bellefield Nature Center, a
part of the Belle W. Baruch Foundation. The Nature Center is open to visitors 6 days
a week and contains aquaria; exhibits featuring coastal life, ecology and research
conducted on-site; and audiovisual programs that are shown daily. In addition, the
Nature Center also conducts field studies of salt marsh, forest, and freshwater
habitats on the property and brings nature programs to local schools.

Although significant progress has been made in developing broad-based
monitoring, research, and education programs, a distinct need exists to improve and
expand the program to educate more people about the cultural, economic, and
ecological values of our coastal area and to develop a more comprehensive scientific
basis to deal with the ever-increasing environmental pressure resulting from continuing
growth in the coastal zone. ‘

2. ecreati

~Until the Foundation was established and universities started research and
educational programs on Hobcaw, the Barony was exclusively for the private use of
the Baruch family.

Traditional public uses of the site will not be altered. The tidal waters are open
under state and Federal jurisdiction and used by the public for boating, fishing, wildlife
observation, swimming and recreational harvesting of oysters and clams. Traditional
uses of Winyah Bay permitted by state and Federal agencies will continue, including
existing shipping channels. ‘

Hobcaw Barony is a designated wildlife refuge, hence, no hunting or trapping

is allowed on the upland portions of the property. However, seasonal hunting on the
marshlands for waterfowl! and rails in the tidal waterways of the Reserve is a legal
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activity, regulated by State laws, and will not be altered. This activity does not take
place in areas of the Reserve that will conflict with other traditional activities such as
fishing and swimming.

3. Residential

At present, Hobcaw House is operated as a historical house - museum;
however, Bellefield House is the residence of Miss Ella Severin, a trustee of the

“Foundation. There are five other residences on the property used by resident
‘research, security, and forestry personnel. Dormitory facilities for approximately 80

persons are available for visiting sgientists and students.
4,  Industrial and Port Related

No industrial activities occur or are allowed on Hobcaw Barony, although
designated dredge spoil sites have existed elsewhere on B.W. Baruch Foundation
uplands bordering Winyah Bay since 1968; these sites are not part of the Reserve.
it is not the intent, objective nor desire of the NI/WB NERRS to interfere with the use
of these spoil sites by the South Carolina State Ports Authority. The shipping lanes
adjacent to the southwestern border of the Winyah Bay portion of the Reserve are
used extensively for activities related to industries located in Georgetown, as well as
import/export activities centered at the Port of Georgetown. Industries located in
Georgetown which are dependent upon the continued use of the Port include
Georgetown Steel, International Paper, Santee Cement and AKZQ Sailt, all of which
are important to the local and regional economy. In addition, future potential long-
term Port users and transit-type cargoes under long-term contracts may consist of
lumber, ore, scrap metals and general cargo which have been handled in the past. In
order to maintain the shipping channel at the authorized depth, the U.S. Army Corps
of Engineers must dredge the channel on a regularly scheduled basis. The creation
of the Reserve will not alter the current or future use of any of these areas designated
for dredged spoils.

The Reserve Management Plan does not call for a change from existing or
traditional uses of the areas of the Reserve. It is not the intent, goal nor desire of the
Reserve to restrict shipping and dredging activities of the Port of Georgetown which
provide a major portion of Georgetown'’s industrial-based economy. The NI/WB NERR
is unique in the U.S. in that no other NERR is located in such close proximity to
Federally maintained shipping channels. One of the objectives of the Reserve is to
study the relationship between natural ecosystems and these shipping/industrial
activities in order to establish an information base for the wise management and
coexistence of both in the future. Hence the establishment of the Reserve would not
limit the maintenance of existing shipping channels
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t\v. THE MANAGEMENT PLAN

This Final Management Plan establishes goals, program and facility needs as
well as administrative framework policies and timetables to meet the goals. The Plan
is flexible and allows for review and revision for improving the Program. The overall
philosophy of this Management Plan is to guide the development of a coordinated
program of research, education, and resource protection within the North Inlet/Winyah
Bay Reserve for balancing two key variables: setting of attainable goals and objectives
and enhancing resource protection of the estuarine environment.

A. Boundaries and Land Acquisition Plan
1.  General Context for Management

According to the Coastal Zone Reauthorization Act of 1985, as amended,
the protection and management of resources are not meant to be ends in themselves
but rather are intended to support the research mission. Within this context, it should
be stressed that resource protection cannot be viewed as an independent program
area. All aspects of reserve management will contribute to the resource protection
effort. However, the most effective mechanisms for long-term protection or control
is the State control of the key land and water areas of the Reserve property either
through fee simple ownership or conservation easements.

The North Inlet system offers outstanding examples of coastal wetland

habitats that have been subjected to a minimum of human disturbances. In contrast,
the neighboring Winyah Bay has been subjected to various industrial, residential,
commercial, shipping, and dredging activities in addition to receiving drainage waters
from vast regions of North and South Carolina. Together these two estuaries present
an excellent opportunity to compare and contrast ecosystem responses of an
undisturbed estuary with those of a disturbed system. Differences in the salinity
regimes and associated flora and fauna between the North Inlet Estuary and sections
of Winyah Bay also provide opportunities to conduct comparative research regarding
ecosystem structure and fisheries habitat utilization.

2.  Assessment of Boundaries

Boundaries for the North Inlet/Winyah Bay Reserve must include "an
adequate portion of the land and water areas of the natural system to approximate an
ecological unit and to ensure effective conservation" (15 CFR 921.11(c)(3)). These
areas must be discrete enough to be effectively managed, but large enough to make
long-term research possible. To help focus management efforts, site boundaries
encompass two zones; key land and water areas (core areas) and buffer zones.
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NOAA’s Guidelines for Establishing Progbsed Boundaries for Nationa! Estuarine

Reserves define core areas as areas which contain "critical estuarine ecological units
for research purposes, encompassing a full range of significant physical, chemical and
biological factors contributing to the diversity of fauna, flora and natural processes
occurring within the estuary.” The core area is "so vital to the functioning of the
estuarine ecosystem that it must be under state control sufficient to ensure the long
term viability of the reserve for research on natural estuarine processes. [These areas]
should encompass resources that are representative of the total ecosystem which, if
compromised, could endanger the research objectives of the reserve." A buffer zone
is defined as an "area adjacent to or surrounding the core and on which the integrity
of the core depends. This area protects the core and provides additional protection
for estuarine dependent species.” It may include an area for research and education

facilities. ‘

a. Key Land and Water Areas (Core)

Site surveys have been conducted to establish proposed boundaries for
the NI/WB site. The original boundary lines as described in the nomination document
have been changed based on recommendations made by: advisory committee, NOAA,
site property owners, and public comments. Management and acquisition strategies,
including an MOU with the SC Coastal Council (Appendix B) and Tripartite Agreement
with the Baruch Foundation (Appendix A}, establish adequate state controi to provide
long-term protection for reserve resources within these boundaries. The state
Attorney General’s office has affirmed that the State has adequate control over the
key land and water areas - state laws provide protection for salt marshes and other
fands located in the critical coastal zone area (see Section |V B-Resource Protection
Plan for detailed description of laws and their enforcement). The Attorney General’s
position is further based on the existence of a long-term agreement between the
University of South Carolina and the Belle W. Baruch Foundation (Appendix A} to
manage the uplands and salt marsh portions of the Reserve which are owned by the
Foundation. No expenditure of Federal and state funds will be required for acquisition.
No condemnation procedures will be used.

The North lnlet/Winyah Bay Reserve boundaries are indicated on Figure
2. The northern boundary of the North Inlet Estuary portion of the Reserve begins in
the northwest at the upper edge of the marsh abutting the uplands of the property of
the Belle W. Baruch Foundation immediately west of the confluence of Bass Hole Bay
and Debidue Creek. From this point the northern boundary is Debidue Creek east to
where Cooks Creek enters Debidue Creek, then the boundary line extends east to
Debidue Island. The eastern border extends southward along Debidue Island to North
Inlet, then continues down Jones Creek to Haulover Creek where the boundary line
follows Haulover Creek to Mud Bay. The boundary line then extends southward and
east of the marsh land into Mud Bay past Pumpkinseed island to a pomt 150 yards
north of the existing shipping channel.
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The southern boundary extends westward from this point, paralleling a
line which crosses the southern end of the island complex of Malady Bush
Island-Marsh Islands and Ranger Island at the mean low water mark, a line north of
the existing shipping channel. West of Ranger Island the boundary line continues
north to Frazier Point

The landward boundary on the North Inlet segment of the reserve is the
uppermost reaches of existing Spartina alternifiora and includes' the highlands
surrounding the Baruch Institute, USC, laboratory complex and the Clambank Landing
portions of Goat Island. The landward boundary on the Mud Bay segment of Winyah
Bay is the dominant wetlands vegetation. In addition the uplands associated with the
Kimbel Living Center and managed by the Baruch Institute are part of the reserve. It
is estimated that the core area occupies approximately 9,000 acres.

b. Buffer Zone

The buffer zone between the core area of wetlands and the upland
forested ecosystem is that ecotone region of transitional vegetation (approximately
50 m wide, approximately 80 acres) between the dominant marsh grasses and the
forest vegetation. Portions of Debidue Island, marshlands immediately adjacent to the
northern boundary line, the waters of the Atlantic Ocean adjacent to the mouth of
North Inlet, North Isiand (part of the Yawkey Wildlife Center, SC Wildlife and Marine
" Resources Department and owned by the State of South Carolina) which is south of
North Inlet and east of south Jones Creek, and the waters of Winyah Bay north of the
ship channel form the outer boundary of the buffer zone. These waters are subject

1o state and Federal environmental protection laws and regulations. Aquatic areas

within the Reserve can be reached by boat via tidal waters which are part of the
public domain.

-3. Acquisition of Land

No acquisition of land is being proposed at present. However, if
additional parcels are identified such as the Nature Center, or the rice fields along
Winyah Bay, it would be possible to adjust the Reserve’s priorities to consider adding
to the Reserve as required by NOAA regulations and the Baruch Foundation approval
for the expansion. Through a long-term agreement with the Baruch Foundation, the
Baruch Institute manages the portion of the Foundation’s lands to be included in the
Reserve and the State owns the remaining areas of the Reserve. The Trustees of the
Baruch Foundation have approved the Institute’s participation in the NERRS program
by letter vote after presentation of the Draft Management Plan at their December 7,
1990, meeting. This approval is in accordance with the Tripartite Agreement
(Appendix A). In allowing the Institute to participate in this program, the Foundation
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understands the long-term commitment to the NERRS program which is consistent
with the Foundation goal of establishing its marshlands in perpetuity for marine
studies.

B. Resource Protection Plan
1. Rationale and Goals

The health, productivity, and integrity of the estuarine reserve resources
must be protected in order to provide a stable environment for research and education
programs which are used to address coastal management issues. The goals of
resource protection are to protect the natural status of the ecosystem(s) of the
Reserve.

Specific goals are:

o Identifying priority resources, gathering baseliné information on them,
and establishing them as indicators of change.

0 Developing facilities and equipment as necessary to aid in research.

o] Seeking agreements with research organizations to facilitate and
augment research projects. ' .

0 Assisting in the collections of important baseline data to use in
monitoring differences over time and for making comparisons with other
areas.

) Preserving estuarine ecosystems for continuous future use as natural

field laboratories where information essential to coastal management
decisions can be gathered and disseminated.

o] Ensuring a stable environment for research through long-term protection
of estuarine areas, including open water and transitional area wetlands.

o] Protecting natural, pristine estuarine sites for education and
interpretation programs.

o] Protecting the habitats of estuarine wildlife as an integral part of the
natural system. : '

o Controlling access to Hobcaw Barony in accordance with the Tripartite
Agreement between the USC Institute, Clemson University and the
Foundation.
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) Preventing degradation of the Reserve by outside activities.

o] Coordinating activities with the Baruch Foundation, local, state and
Federal authorities.

2. General Policy Areas

Resource protection will rely on the tripartite agreement between the
Foundation, USC, and Clemson University as well as a number of existing Federal,
state and local laws and regulations, enforced by regulatory agencies and Reserve and
Baruch Foundation staff, It is also the responsibility of reserve staff to be
knowledgeable of and involved with land use issues in the vicinity of the Reserve.

The NERRS regulations allow for multiple uses of reserves to the degree
compatible with each reserve’s management plan and consistent with the mission and
goals of the NERRS. Traditional existing activities in the NI/WB NERRS will continue
at levels currently permitted under local and state laws (see Section lil E for details
on uses). Itis not the intent, objective nor desire of the NI/WB NERRS to restrict in
any manner the legal traditional uses of public waterways that are currently under
state and Federal jurisdiction and included in the Reserve. The Baruch Foundation will
continue to regulate activities on its private property which is also included in the
Reserve. '

Speqific objectives are to: .

0 Coordinate with existing surveillance and enforcement activities
provided by the Belle W. Baruch Foundation, state and Federai agencies,
and establish a mechanism to increase resource protection, when
necessary;

o Provide for adequate public participation as a means to promote
compatible uses of the Reserve and awareness of the need to protect
sensitive resources; and

o Rehabilitate Reserve habitats where necessary to restore natural
bio-diversity and prevent further degradation of resources.

Research is one of the primary goals of the Reserve, and it is given highest
priority in the Management Plan. Sometimes the success of a research project
depends on the study site remaining undisturbed. To prevent trampling or other
unnatural physical disturbances, the researcher may request that signs requesting
avoidance of the study area be posted. The requast would be made to the Reserve
Manager and reviewed by the Advisory Committee. Typically, study plots are small
and located in infrequently visited or remote areas so that public travel or access
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patterns would not be disturbed. An information program will be initiated to inform
the public about the importance of the research sites.

- 3. Management of the NERR Site Through the South Carolina Coastal
Management Program

The purposes of Act 123 of the 1977 South Carolina General Assembly
were to "establish the South Carolina Coastal Council and provide for its powers and
duties for the protection and improvement of coastal tidelands and wetlands under a
coastal zone management plan; provide for enforcement of policies of the Council and
penalties for violations; and authorize legal proceedings for the determination of
tideland properties.” Act 123, better known as the South Carolina Coastal
Management Act, was implemented in accordance with the Federal Coastal Zone
Management Act as amended (P.L. 92-583, 94-370) and a subsequent coastal zone
management program was developed and approved by the U.S. Secretary of
Commerce in 1979 which met the requirements of 15 CFR part 923 (Federal Register,
March 1, 1978). The South Carolina Attorney General’s office has affirmed that
the State has adequate protective control over the NI/WB NERR (see Appendix K and
page 7 for detalls)

The Council will serve as the fiscal agent in acquiring funds from NOAA
and will provide increased surveillance and enforcement to ensure compliance with the
Coastal Zone Management Act and the Reserve Management Plan. The Council will
also serve on the Reserve’s Advisory Committee and provide input into identifying
coastal research needs. ‘

a. Management of the Critical Areas

The South Carolina Coastal Management Act defines the critical area as
all coastal waters, tidelands, beaches, and primary ocean front sand dunes within the
coastal zone of the State. A permit is required for any activity which impacts a
critical area; in order to receive a permit the activity must be evaluated in accordance
with a strict set of policies and regulations. In summary the policies for wetland areas
prohibit the permanent alteration of productive sait, brackish, or freshwater wetlands
unless there is an overriding public interest, no feasible alternatives, and all
environmental impacts are minimized. Regulated activities include not only major
activities, such as dredging or filling, but also activities such as pipelines, powerlines,
docks, piers, intake structures and many others. Tables 1, 2, and 3 provide a listing
of all activities which are governed by specific coastal zone management policies.

With the exception of the high ground portion of the few scattered

islands located in Winyah Bay proper, the entire core area of the North Inlet/Winyah
Bay NERR site is classified as critical area. Any activity which occurs in the core area
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of the Reserve will be regulated by permit through the South Carolina Coastal Zone
Management Program, '

b. Mana nt of land Ar Non-critical area

Both the Federal Coastal Zone Management Act and the South Carolina
Coastal Management Act require consistency of all direct and regulated State and
Federal activities which occur in the designated coastal zone of South Carolina. In
South Carolina the coastal zone includes the entirety of all eight coastal counties
which border the Atlantic Ocean. Therefore, any activity which requires a state or
Federal permit must undergo a coastal zone management consistency determination
by the South Carolina Coastal Council before the permit can be issued by the issuing
State or Federal agency (Table 2). The palicies utilized to make a consistency
determination are similar to those required for critical areas.

Federal regulations (15 CFR 930) establish a review procedure with
Federal agencies. The Council has a memorandum of agreement with all regulatory
state agencies that establishes a consistency determination review procedure. State
permits which are reviewed for coastal zone management consistency are included
in Table 3 along with the responsible agency.

SCCC has implemented its full authority in the South Carolina coastal
zone through a system of "netwgrking” activities, whereby cooperation has been
developed between SCCC and other state agencies. Seventeen (17) state agencies
exercise some authority over: {1) the use of coastal resources, (2) specific areas in the
coastal zone, or (3) activities in the coastal zone (Table 1). This authority is granted
by the statutes of South Carolina, most of them enacted prior to the Coastal
Management Act.
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Table 1. Summary of "Networking" Activities

AGENCIES WITH PERMITTING E 3‘ | . i
ﬁr:&"x':v"ﬁé" ::ﬁ:fﬂss SRR 3|4 H Z 3 :
. v tzls . 1i=|32 3 1 LR
Teawr oACT ACTIVATY ileli)f EEARAE i Bl
Z 13 : A 3 3 i LRI
3 1zl | ils R 3 3
BB HHAREBRHEEE
RESIDENTIAL DEVELOPMENT x x| x x R
TRANSPORTAT10M
Ports X X
Roacs & niﬁjnyt . X X X X
Airports X X - X x
Ra i luays X X X x
Parking Fecilities x x| oz )
COASTAL “INODUSTRIES
Agriculture X x
Forestry X 3
Minersl Extraction X X x
Marwrfacturing X x
Fish & Sesfood Processing . x X
Aquaculture X X x
COMNERCIAL DEVELOPNENT x x| x
RECREATION & TOURISH
Parks X X X x
Tourist Attractions X x x x
MARINE RELATED FACILITIES
Merinas X X 3
Boat rempDe ) x X X
Docks end piers x x ) x
WILDLIFE AND FISHERIES MAN x '
Artificial reefs x X
| mpoLncieent s A x | x
OREDGING X X
Oredge Materis! Disposs! ] X
Urderwater Ssivage x X
PUBLIC SERVICES & FACILITIES
Sewage trestment x X x
Solfd waste disposal x x
Publie/Quasi-public buildings x x X 2
Darms & Reservoirs x
Water supply .3 X
ERosioM CovtRoL x x| x
ERERGY ACTIVITIES x X x x| x
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In addition to meeting normal rules and regulations, activities associated
with the above permits which result in a land disturbance (i.e., subdivisions, malls,
gas stations, etc.) must submit specific plans to address policies and approved
guidelines of the Coastal Zone Management Program. These plans must conform to
coastal zone policies before any permits can be issued. These plans inciude:

Stormwater management plan
Wetland management plan
Dock master plan (if adjacent to coastal waters)

In reference to the North Inlet/Winyah Bay Reserve, the entire site falls
within the coastal zone of South Carolina; therefore, any activity which requires one

of the referenced permits must be consistent with the coastal zone management
program and the specific policies of the NERRS.

c. Enforcement

Under the South Carolina Coastal Management Act, the South Carolina

Coastal Council has responsibility for the protection of coastal tidelands and wetlands.

To fulfill its enforcement responsibilities, the Council may impose penalties and may
take legal proceedings, as necessary. These responsibilities cover all coastal waters,
tidelands, beaches, and primary ocean front sand dunes within the state’s coastal
zone. Nevertheless, the Reserve Manager has first line of enforcement responsibility
for ensuring that all activities conducted within the Reserve conform with NERRS
guidelines and the Foundation’s rules for resource protection. The Reserve Manager
will contact the SCCC, as necessary, and will be a fuil partner in the review of any
permit affecting the Reserve resources.

The South Carolina Coastal Council has an enfofcement section of
specially trained field biologists to ensure enforcement of the coastal zone
management program. Weekly aerial flights and daily routine patroiling by motor
vehicle represent the first ievel of enforcement. The Coastal Council is also in alliance
with the S.C. Department of Wildlife and Marine Resources whose conservation
officers patrol the waters and land of the coast on a daily basis. Noted violations are
reported to Coastal Council enforcement staff who conduct a field inspection; State
conservation officers are available for backup if needed. The Council also has a
Memorandum of Agreement with the U.S. Army Corps of Engineers to assist in
enforcement in freshwater wetland projects requiring coastal zone management
consistency certification. Fines for violations of the Coastal Zone Management Act
are up to $1,000 per day.
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Enforcement of activities requiring coastal zone consistency certification
can generally take place through the agency issuing the permit. The majority of

‘activities require a final Coastal Council sign-off prior to permit issuance; for example, -

a Coastal Council staff engineer conducts a site inspection to ensure the stormwater
system is constructed according to the approved design before the applicant can
operate his/her water or wastewater system. This provides a strong incentive to
comply with the coastal zone management program.

Additionally, the Coastal Council has an active Beach and Creek Watch
program to provide a forum for citizen awareness and violation reporting.

Table 2

Activities Regulated Through Direct Permit
and/or Consistency Certification by
The S.C. Coastal Council
(reference SCCZMP, pp. Hli-1 - 111-74)

Residential Development Ports

Roads and highways Airports

Railways Parking facilities

Agriculture activities Forestry activities

Mineral extraction Manufacturing

Fish and seafood processing Aquaculture

Commercial development Parks

Commercial recreational Marinas

Boat ramps Docks and piers

Wildlife and fishery Artificial reefs
management activities Impoundments

Dredging ‘ Dredge material disposal

Underwater salvage - Sewage treatment

Solid waste disposal Public/quasi-public bldgs.

Dams and reservoirs Woater supply facilities

Erosion control activities Energy and related facilities

Construction in critical
areas or wetlands
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Table 3

State Agency Permits Subject to
Coastal Zone Consistency Review by
The S.C. Coastal Council
(reference SCCZMP, p. V-5)

S.C. Aeronautics Commission Certificates of approval for
airports and other air
traffic facilities.

S.C. Budget and Contro! Board Permits for activities below
the ordinary high water mark which are
within the coastal zone
but out of the critical area.

S.C. Department of Health and Permits for construction of

Environmental Control wastewater treatment facilities
or septic tanks of 1500 gallons
per day.

National Pollutant Discharg'e
Elimination System (NPDES)
permits.

Section 401 of the Federal
Water Pollution Control Act
certification. '
Permits for air emissions.
Water supply permits.
Landfill permits.

Oil and gas facilities
registration certificates.

Underground storage tank
permits.
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4. S.C. Land Resources Conservation Mining operations permits.
Commission
Sediment control permits
(pending implementation).

5. S.C. Public Service Commission Certificates for major
utility facilities.

6. S.C. Water Resources Commission  Qil and gas facilities
: permits.

Groundwater capacity use
area permits.

Interbasin transfer permits.

. 4, n-Site Management of the Reserve Through the Belle W. Baruch
Institute for Marine Biology and Coastal Research

The Belle W. Baruch Institute for Marine Biology and Coastal Research,
University of South Carolina (a state agency), is the on-site management agency for
the North inlet/Winyah Bay Reserve. The Memorandum of Understanding (Appendix
B) between SCCC and the Baruch Institute, University of South Carolina, confirms the
cooperative nature of the arrangement for on-site management of the Reserve.

. , The Institute interacts closely with the Belle W. Baruch Foundation in that
the Institute has a long-term contract with the Foundation which was approved by the
SC Attorney General to manage marine lands belanging to the Foundation. In addition
the Foundation has approved the Institute to participate in the NERRS program. The
Institute was established in 1969 through the joint action of the Baruch Foundation
and the University of South Carolina-Columbia. Estuarine research was initiated in
1969 and a year-round program with a resident staff started in 1972 when the first
field laboratory was built. Since 1969 the Institute has administered over $13 million

~in grants, contracts, and awards involving multidisciplinary research and education.

The Institute is a research branch of the University of South Carolina-Columbia and
the Director reports to the Dean of the College of Science and Mathematics. The
Institute is funded by state appropriated funds as well as funds from Federal and
private sources. The Institute will administer funds provided to the South Carolina
Coastal Council by NOAA and from other state sources. Every attempt will be made
to obtain additional funds from private sources to enable the Reserve to be as
self-sufficient as possible. The personnel associated with the Reserve will be
employees of USC. Because the objectives of existing programs are very similar to
those of the NERRS program, no major changes in the existing management strategy
are planned except for the important addition of Reserve personnel as described
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elsewhere in this Management Plan. No new state or Federal regulations are being
proposed because existing Federal, state, and Foundation regulations already protect
the Reserve.

5. Management Policies

Portions of the Reserve, which are owned by the Baruch Foundation and
managed by the Institute, are designated as a wildlife refuge. The Reserve is
maintained as a wildlife refuge and a natural field laboratory for research and
education/interpretation. The Reserve core area is managed according to specific
policies designed to protect the habitat integrity of the site while allowing for
continuation of traditional compatible uses. Management of formally protected
conservation areas within the buffer zone, such as other areas of Hobcaw Barony, are
under the protection of the Baruch Foundation and managed by the Baruch Institute
in accordance with the Agreement between the Institute, the Foundation and Clemson
University.

a. Traditional Uses

The North Inlet/Winyah Bay area has traditionally been used for boating,
fishing, wildlife observation, swimming and recreational harvesting of oysters and
clams as permitted by state laws. Seasonal hunting for waterfowl and rails in the
tidal waters of the Reserve is a legdl activity. Protection of natural habitats and water
quality may actually enhance traditional uses by enhancing natural diversity and
productivity of Reserve resources. Designation will ensure that the area will be
available and protected for future use and enjoyment. Traditional uses of Winyah Bay
permitted by state and Federal agencies will continue, including existing shipping
channels. Designation of the Reserve does not change the existing laws and
regulations concerning these or any other traditional uses of the North Inlet/Winyah
Bay. Nor is it within the authority of the Reserve to establish special regulations. [t
is not the intent or desire of the NI/WB NERR to create special regulations that would
limit traditional use in the Reserve or limit public access to the waterways of the
Reserve.

Public recreational activities are not allowed on the upland areas of the
Hobcaw Barony. Since Hobcaw Barony is a designated wildlife refuge, no hunting or
trapping is allowed on the upland portions of the property. However, the tidal waters
are open under state and Federal jurisdiction and used by the public for boating,
fishing, swimming and recreational harvesting of oysters and clams. However,
seasonal hunting on the marshiands for waterfowl! and rails in the tidal waterways of
the Reserve is a legal activity, regulated by State laws, and will not be aitered. This
activity does not take place in ateas of the Reserve that will conflict with other
traditional activities such as fishing and swimming.
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(1) Recreation
(a) Hunting

‘ Huntmg in the marshes is allowed in the Reserve subject to
state and Federal jurisdiction and no change in existing practices will occur.

(b)  Fighing

Recreational fishing in tidal waters is currently permitted
under state regulation. It is not the intent, objective, nor the desire of the Ni/WB
NERR to change existing policies. Both recreational and commercial fishing activities
are subject to the laws of South Carolina and regulations enforced by the SC Wildlife
and Marine Resources Department.

{c)  Shelifishing

Shellfishing in the Reserve is governed by state rules and
regulations which exclude commercial harvesting in North Inlet’s tidal waters. State
recreational harvesting regulations apply throughout this area. It is not the intent,
objective nor the desire of the Reserve to change existing policies.

(d)  Residential

At present, Hobcaw House is operated as a historical house
- museum; however, Bellefield House is the residence of Miss Ella Severin, a trustee
of the Foundation. There are five other residences on the property used by resident -
research, security, and forestry personnel. Dormitory facilities for approximately 80
persons are available for visiting scientists and students.

(e) Habitat Restoration

_ NERRS regulationsrecognize that many estuarine areas have
undergone ecological change as a result of human activities. Aithough restoration of
degraded areas is not a primary purpose of NERRS, some restorative activities may
be permitted in research reserves as specified in their management plan. Generally,
restoration for single-species resource management or enhancement is not
permissible; restoration must be community or ecosystem oriented.

The areas included within the boundaries of the Reserve are
in a high state of ecological quality, therefore no plans have been developed to
undertake habitat restoration. Results of research conducted within the Reserve on
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relatively pristine areas will be applied to other (disturbed) sites in order to develop a
scientific basis for habitat restoration.

(f)  Visitor Use/Public Acces

Traditional public access policies that pertain to the Belle W.
Baruch Foundation’s property (Hobcaw Barony) included in the Reserve will be
maintained. Currently, public access to the upland portions of the property is
restricted. Authorized individuals, including researchers and students, involved in
approved projects utilizing the resources of the Reserve can enter through an
electrically controlled gate near U.S. 17. Visits by student groups, participants in
workshops and symposia, and other special groups can be arranged through formal
programs associated with The University of South Carolina or the Belle W. Baruch
Foundation. Tours of the Reserve will be coordinated with the Nature Center of the
Belle W. Baruch Foundation. The general public can visit the Bellefield Nature Center
at the US Highway 17 entrance to Hobcaw Barony (approximately 1 mile north of
Georgetown and 8 miles south of Pawleys Island).

Public access to the Reserve will follow existing paolicies in
that the public has access to the North Inlet and Winyah Bay portions of the Reserve
by boat, including power boats. According to State and Federal laws no tidal waters
can be restricted to public access. The South Carolina Coastal Council reaffirmed this
policy on public access in the Reserve in a Resolution passed on December 13, 1991
(Appendix M). Research plots, which will be studied for a finite period of time, will
be marked with signs requesting that they not be disturbed by the public.

Access by water to the wetland areas of the Reserve via
‘tidal waters under the jurisdiction of state and Federal agencies, however, is
permissible by boat including power boats. Members of the public are able to carry
out traditional recreational activities in the tidal waters and marshes, but must adhere
to state laws. Thus, traditional uses such as hunting on the marshes, fishing and
shellfishing will not be infringed upon by the establishment of NI/WB NERR and people
are free to access these areas by water. Traditional public use will be encouraged to
the extent that is consistent with Reserve goals and objectives.

: No significant increase in the use of the Hobcaw Barony and
the proposed Reserve is expected over the usage during 1990 when the education
programs of the Foundation and the Baruch Institute served about 35,000 people,
including more than 2,900 school children from around the state who participated in
field studies of salt marsh, pond and forest ecosystems. Approximately 200 teachers
from various school systems participated in workshops presented by staff members.
The carrying capacity for visitor use will be determined and any environmental effects

of additional visitors will be carefully monitored. Only increases in visitar use which .

have no effects or only minimal effects on the environment will be permitted.
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(g)  Cultural and Historical

'Hobcaw Barony has a rich history. Cultural resources such
as historical and archaeological sites and artifacts will be protected and enhanced.
These resources will also be made more available to the public through education
programs. Designation of the Reserve will have a significant positive impact on
cultural resources. ‘

There is strong evidence indicating that an early Spanish
settlement was located on the Barony in 1526. For various reasons, the Spanish left
in'1527. By the 17th century English influence had spread from Virginia, and in 1718

King George |l granted the Hobcaw Barony to Lord Carteret. This area became

well-known for rice culture and the general region of Georgetown County was one of
the richest areas in the colonies. On the Barony is located remnants of a colonial fort
and cemetery, remains of three slave villages, and old cemeteries. Artifacts of early
Indian settlements are found throughout the area. The King’s Highway, which was
the coastal road from Wilmington, NC, to Charleston, SC, crosses the property;
George Washington used this road in 1791. In more recent time, Mr. Bernard Baruch,
famous financier and advisor to presidents, purchased land in 1905 and 1907 which
comprises the present-17,500-acre tract known as the Hobcaw Barony. During Mr.
Baruch’s ownership, many famous world leaders visited the Barony, including
President Roosevelt and Sir Winston Churchill. Ownership of the Barony was
transferred to Belle Baruch, Mr. Baruch’s daughter, and when she died in 1964, the
property was included as part of the newly established Belle W. Baruch Foundation.

(h) Industrial and Port-Rel

, No industrial activities occur or are allowed on Hobcaw
Barony, although designated dredge spoil sites have existed elsewhere on B.W.
Baruch Foundation uplands bordering Winyah Bay since 1968; these sites are not part
of the Reserve. It is not the intent, objective nor desire of the NI/WB NERRS to
interfere with the use of these spoil sites by the South Carolina State Ports Authority.
The shipping lanes adjacent to the southwestern border of the Winyah Bay portion of
the Reserve are used extensively for activities related to industries located in
Georgetown, as well as import/export activities centered at the Port of Georgetown.
Industries located in Georgetown which are dependent upon the continued use of the
Port include Georgetown Steel, International Paper, Santee Cement and AKZO Salt,
all of which are important to the local and regional economy. In addition, future
potential long-term Port users and transit-type cargoes under long-term contracts may
consist of lumber, ore, scrap metals and general cargo which have been handled in the
past. In order to maintain the shipping channel at the authorized depth, the U.S.
Army Corps of Engineers must dredge the channel on a regularly scheduled basis.
The creation of the Reserve will not alter the current or future use of any of these
areas designated for dredged spoils. The Reserve Management Plan does not call for
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a change from existing or traditional uses of the areas of the Reserve. It is not the
intent, goal nor desire of the Reserve to restrict shipping and dredging activities of the
Port of Geargetown which provide a major portion of Georgetown’s industrial-based
economy. The NI/WB NERR is unique in the U.S. in that no other NERR is located in
such close proximity to Federally maintained shipping channels. One of the objectives
of the Reserve is to study the relationship between natural ecosystems and these
shipping/industrial activities in order to establish an information base for the wise
management and coexistence of both in the future. Hence the establishment of the
Reserve would not limit the maintenance of existing shipping channels.

(i) Research and Education

The North Inlet/Winyah Bay Reserve serves as a research
and instructional facility for the Belle W. Baruch Institute for Marine Biology and
Coastal Research of The University of South Carolina. It functions as a national and
international site for estuarine and coastal research and education.

Since 1969, a comprehensive research program ranging
from studies of molecules to ecological landscapes has evolved. The research
approach has developed from quantifying various physical, chemical, and biological
components and interactions between these components, to incorporating exchange
of substances across ecosystem boundaries and exchanges between different
subsystems. Initial research efforts emphasized wetland and estuarine processes, but
studies have expanded to encompass an entire coastal landscape, from ocean to
diverse upland and freshwater habitats. There is also a continuing emphasis on
molecular and organismic studies.

Undergraduate, graduate, and post-graduate instruction has
been given at Hobcaw Barony. In 1980, the Baruch Institute, USC, established a
Continuing Education Program at its field site in Georgetown to serve area residents
and visitors. This program has included short courses for children and adults, public
lectures and forums, and marine science workshops and courses for teachers.
Additional public education activities are conducted at the site through the Bellefield
Nature Center, a part of the Belle W. Baruch Foundation. The Nature Center is open
to visitors 6 days a week and contains aquaria; exhibits featuring coastal life, ecology
and research conducted on-site; and audiovisual programs that are shown daily. In
addition, the Nature Center aiso conducts field studies of salt marsh, forest, and
freshwater habitats on the property and brings nature programs to local schools.

Although significant progress has been made in developing
broad-based monitoring, research, and education programs, a distinct need exists to
improve and expand the program to educate more people about the cultural,
economic, and ecological values of our coastal area and to develop a more
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comprehensive scientific basis to deal with the ever-increasing environmental pressure
resulting from continuing growth in the coastal zone.

(j) Present Land Use

The present land uses have been described in the previous
section on existing uses. The area included in the Reserve is primarily used for
research and education, but the tidal waters are used by the pubhc for recreational
purposes as provided by state and Federal law.

(k) Litter

Litter barrels will be provided at the Nature Center that is
also the primary point of land access to the site. Periodic litter patrol and dumping of
receptacle contents will be accomplished by reserve staff and volunteers. Since
visitors will arrive in small controlled group situations, a major problem with litter
should not occur. In addition, land access to the site is strictly regulated by gates and
fencing installed by the Baruch Foundation.

{)) nstruction

Research facilities are available and the Institute is in the
process of constructing a new research laboratory to replace the two laboratories
destroyed by Hurricane Hugo. At the entrance to the Hobcaw Barony is the Nature
Center which is owned and operated by the Belle W. Baruch Foundation and functions
as a visitor center. In addition to a reception and display area, a separate classroom
building is used for instructional purposes. The adjacent USC Kimbel Living Center,
consisting of housing accommodations for 80 persons and a meeting center, is
available for workshops, seminars, and visiting groups and researchers. Other facilities
contribute to the overall experience of visitors to the site. Examples of these include
interpretive exhibits, printed educational materials, a collection of flora and fauna, and
a boardwalk.

: If NI/WB NERR builds or renovates a structure, development
activities will take place on a very small area of land in the least sensitive zone of the
reserve. A feasibility study will be conducted to take into account soil suitability,
geology, vegetative community development, wildlife use, presence of rare,
threatened and endangered species, and historical land use patterns. Land cover and
land use categories will be mapped and defined according to suitable uses. The
environmental impact of any construction and improvements will be fully assessed as
part of a site design plan. Building will be constructed to conform with Federal
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(i.e., FEMA) and state regulations. Any necessary permits and agency and Foundation
approval will be obtained and applicable state and local guidelines will be followed to
avoid environmental damage. Overall, impacts from construction and improvements
will be negligible.

{m) Future Land and Resource Use

No change in land and resource use is proposed as a result
of the creation of the NI/WB NERR, except to strengthen and expand research and
teaching facilities and programs to meet future demands. Existing uses of the land
and resources by the public will be continued in the Hobcaw Barony, as provided by
Baruch Foundation regulations and State law, and in the tidal waters, as provided by
State and Federal laws. Traditional uses include sail and power boating, recreational
fishing and gathering of shellfish, hunting in marshes, etc., that currently exist as
. provided for by the above regulations and laws.

(n) Manipulative Research

Although no manipulative research projects are planned, it
is possible that small scale manipulative studies, limited in nature and to the minimum
extent necessary to accomplish the stated research objectives, could be approved but
only after a thorough review of the project by the Institute, the SCCC, and NOAA,
and after all necessary permits are obtained. Manipulative research activities with a
significant or long-term impact on reserve resources require prior approval of the
SCCC and NOAA.

Habitat manipulation for resource management purposes is
not permitted within reserves, except as allowed for restoration activities consistent
-with NOAA regulations. An exception may be allowed to this prohibition if NOAA
determines that specific manipulative activity is necessary for the protection of public
health or the preservation of other sensitive resources which have been listed or are
eligible for protection under relevant Federal or state authority (e.g., threatened/
endangered species or significant historical or cultural resources).

6. General Permits and Licenses

a. Existing Permits and Licenses

Existing reduiréments for local, state, and Federal permits and licenses
will be observed and normal application procedures will be followed.
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b. Reserve .Research Permits

Scientific permit requests are carefully reviewed through the system now
in place in the Institute. The Institute has a permit from the SCWMRD to collect
biological samples in the NI/WB region. If new research projects are not covered by

_this permit, the investigator will have to obtain a special permit from the appropriate
~ governmental agency such as USFWS, and NOAA. Appropriate enforcement

personnel will be notified prior to conducting research. Approved permits must be in
possession of permittee at all times.

7. Surveillance and Enforcement

The Reserve Manager works cooperatively with SCCC and the Baruch
Foundation and SCWMR in surveillance and enforcement activities. The Coastal
Environmental Enforcement District (District Nine and District Four) are responsible for -
enforcing boating laws, enforcement of the Federal Marine Mammal Protection and
Endangered Species acts, enforcement of upland game and fish laws, search and

- rescue mission, etc. within the Reserve area. USFWS special agents also patrol the

area for routine law enforcement activities related to Federal statutes such as the
Migratory Bird Treaty Act, and the Endangered Species Act. Law enforcement on
private lands would remain the responsibility of the Baruch Foundation.

8. PublicE ion_and Information

The North Inlet/Winyah Bay Reserve education program will design
brochures, signs, and other instructional materials, as necessary, to communicate
information about controlled and allowable activities in the Reserve. Signs to identify
the Reserve as part of the National Estuarine Research Reserve System will be posted
in strategic locations. Reserve staff and volunteers will play an important role through
personal contact and information exchange in developing a positive and preventive
approach to resource protection.

C. inistrative Plan

The following administrative plan for the Reserve recognizes the need for
cooperation and coordination to achieve effective management. The administrative
plan for the Reserve will ensure that the functions required to implement this Plan -
research and education activities, and resource protection, are coordinated with the
appropriate agencies, organizationg, groups and individuals presently active within the
area. Figure 3 outlines the management structure for the Reserve.

45



l l [ ] L ——— —

——— hioswpy
©o0o0o uooanp Aogd
Apnasuodse. wewebeueyy
soNnuwodgng Gulsonuow SNUWWOIGNS
ue Yoressay uopieanp3
105590014 ERQ/AIRI0I00S ﬂ pue (o
JOIEUIPIO0?) YOILISOLY/IVIN0SIY _ _ ]
J0JRUIPIOOD UOREINP] : ———
o noevey o |q— — — — — - |
=]
m jels wawabeuew aus ]
n i Y. sanss| ewwrestord
c | [ dMUUWOD L105IApY HHIN SMAN
§ ©
2 _ _ <
c _ |
o v
= |
% _ aInNNISu)] 84} jo 10PRNg <
z | uonensipy AMMSY] Yorueg |
™ | :
o | w
=) °
i | 0
v o
o
. sjuawaasby oalle2adoo) YYON
uonoasa put Aotlog [euoyen ‘suoireneny o uoneupIce) Aolod YINZD RIS
JOUBWIONA4 "SIILID) ‘UONBUIPIOND) © oo o . L
VYON IUNOY je1seo) IS




1. Administrative Framework for the Reserve

Although the South Carolina Coastal Council is the designated State agency to
administer programs and receive fiscal awards under the Federal Coastal Zone
Management Act, the Council chooses not to be involved in direct land acquisition and
management. Therefore, the Council has designated the Belle W. Baruch Institute for
Marine Biology and Coastal Research, a state agency and an arm of the University of
South Carolina, as the management agency for the NI/WB Reserve. Under contract
with the Council and in cooperation with NOAA, the Institute will be responsible for
development and implementation of the Management Plan and day-to-day operation
of the Reserve. The Council will serve as the fiscal agent in acquiring funds from
NOAA and will provide increased surveillance and enforcement to ensure compliance
with the Coastal Zone Management Act and the NI/WB NERR Management Plan. The
Council will also serve on the Reserve’'s advisory committee and provide input into
identifying coastal research needs.

The Baruch Institute of the University of South Carolina (USC) is uniquely
qualified to manage the North Inlet/Winyah Bay Reserve. The Institute is well known
for its studies on long-term ecological research. For the past twelve years the
National Science Foundation has funded the Baruch Institute program as part of the
LTER network of national sites. In addition, a well-established educational program
exists. A continuing education program associated with both the Belle W. Baruch
Foundation’s Nature Center and USC involved approximately 35,000 personsin 1990,
and the Marine Science Program (BS, MS, Ph.D) is ranked fourth in the country.

The Belle W. Baruch Foundation was established in 1964 "for the purposes of
teaching and/or research in forestry, marine biology, and the care and propagation of
wildlife and flora and fauna in South Carolina, in connection with colleges and/or
universities in the State of South Carolina". A Tripartite Agreement between the
Foundation, the University of South Carolina, and Clemson University, which was
approved by the South Carolina Attorney General in 1975 established a formal long-
term agreement for management of the Hobcaw Barony and states that its purpose
and programs are to preserve and gonserve the ecological and environmental qualities
of its property and to preserve its historical value (see Appendix A for a copy of this

agreement).

The Baruch Institute of the University of South Carolina is responsibie for the
marsh-marine portion on the Hobcaw Barony and it is these lands which form part of
the Reserve. ,

In keeping with the spirit of the Tripartite Agreement both universities and
the Foundation have made long-term commitments to the existing programs. For
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example, the University of South Carolina has expended $3.2 million for a dormitory-
meeting center/laboratory complexand is funding an extensive teaching and long-term
research program that is heavily dependent on the availability of Hobcaw Barony.

2. Reserve Staffing

An adequate staff is essential to meeting the research, education, and other
objectives of the NI/WB NERR. Staffing requirements described in the administration
section will be fulfilled according to the proposed five year staffing plan, as outlined
in Table 4. Much of this may depend on the availability of Federal funding and
approval for hiring personnel. However, the state is committed to providing support
personnelcontingentuponappropriation(i.e., Reserve manager, Education Coordinator
and Research/Resource Coordinator). All staff members will be employees of USC,
and will be hired according to established university/state policies. The Reserve
Manager will report directly to the Director of the Institute; the Research/Resource
Coordinator and Education Coordinator will report directly to the Reserve Manager.

a. Reserve Manager

[ ]

The Reserve Manager will be the principal administrator of the Reserve and will
be responsible for ensuring that the NERRS policies and regulations contained in the
Management Plan are followed. This individual, who will be employed and supervised
by the Baruch Institute, USC, will report directly to the Institute Director. To meet
Reserve user needs, assure Reserve resource protection, and to secure long-term
operation funding, the Reserve Manager will:

o Oversee the development and implementation of resource management,
research and monitoring, and education programs for the Reserve.

o manage the Reserve’'s program on a day-to-day basis.

- 0 represent the Reserve program and its policies in public hearings and
meetings where appropriate.

o act as liaison with local, state, and Federal agencies and other interested
groups to improve cooperation and coordination in implementing the
North Inlet/Winyah Bay Management Plan.

o coordinate the NI/WB Reserve programs with SC Coastal Council on all

activities affecting the Reserve and maintain day-to-day liaison with
NOAA/SRD staff, as needed.
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coordinate with NOAA staff on program management, cooperative
agreement, award preparation for operation and management,
education, monitoring, research, etc. funding from Federal sources
to SCCC. '

develop resource protection guidelines and policies for the Reserve as

new issues arise, and present them to the Advisory Committee.

direct and coordinate with NOAA any changes in the Management Plan.

act as staff support to the Reserve’s Advisory Committee.

- serve as principal contact for the North Inlet/Winyah Bay NERR program,

represent the program in public relation and media contacts, and make
presentations to local officials, environmental organizations, and others.

monitor day-to-day operations of the Reserve program and progress of
research and education plans.

oversee any changes in Reserve boundaries with advice and consent of
Baruch Institute Director.

assume responsibilities for other staff positions until filled.

oversee other staff members when hired.

~ prepare required reports (e.g., quarterly, semi-annual and annual reports

for NOAA and other funding sources).

supervise Reserve staff.

coordinate Reserve research activities (visiting and collaborating
scientists) with existing research programs and facilities.

Depending on funding availability, the approach to other staffing needs will be
to provide financial support for expansion of certain existing programs within the
Institute. The Institute, and its Field Laboratory are already involved in estuarine
education and research (i.e., tours, field trips, seminars, workshops, and teacher
training). Reserve funding will be used to support and build on this experience and
expertise rather than to duplicate any of these efforts. In addition to the Reserve
Manager, two key administrative members are the Research Resource Coordinator and
the Education Coordinator.
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b. Research/Resource Coordinator

A Research/Resource Coordinator will be hired to implement and coordinate the
research and monitoring program component of this Management Plan. Specific
responsibilities include to:

(o]

coordinate with the Reserve Manager in the development and
implementation of the Reserve research plan.

provide staff support for the research and monitoring advisory
subcommittee.

assist the Reserve Manager and participating agencies in preparing and
updating an annual list of priorities for research and monitoring at the
Reserve.

coordinate the review of priorities for research and monitoring by the
Research and Monitoring Advisory Subcommittee.

issue requests for proposals for North Inlet/Winyah Bay NERR-funded
research and monitoring projects and initiate a peer review process for
proposals received. Assist NOAA in the review of NOAA-funded
proposals, as needed.

- evaluate the results of the peer review process for North Inlet/Winyah

Bay NERR-funded research and make recommendations to the Reserve
Manager and Research and Monitoring Advisory Subcommittee.

serve as liaison with the scientific community, promote data utilization,
and act as primary contact for scientists performing research within the
Reserve.

coordinate research agtivities within the Reserve and communicate with
other NERR sites and the ACE Basin NERR education and volunteer
programs.

actively promote use of North Inlet/Winyah Bay Reserve as a site for
conducting research and monitoring activities.

conduct research and monitoring activities.

pursue additional (outside) funding sources for research and monitoring
in the Reserve.
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o

assist in the training of volunteers, research assistants, and interns;
monitor/evaluate their performance.

recommend locations for research and monitoring stations within the
Reserve and provide technical advice, logistical support and assistance
to scientists in conducting research and monitoring activities, as
available.

develop additional research guidelines and policy statements as new
issues arise and present them to Research and Monitoring Advisory
Subcommittee for appropriate actions.

visit the Reserve on a regular basis and keep field journal and
photographic records of ongoing research activities.

c. E igon rdinator

The Education Coordinator is responsible for implementing and

coordinating the education program component of this Management Plan. Specific
responsibilities are to:

develop and coordinate education program activities that are consistent

" with the goals and objectives of the Reserve and NERRS.

evaluate the effectiveness of the education program and modify
activities accordingly. '

monitor and adjust education program activities as necessary to assure
that they do not negatively impact the research and management goals
of the Reserve.

coordinate reserve education activities with education program activities
of the Bellefield Nature Center, operated by the Belle W. Baruch
Foundation. : -

conduct periodic needs assessments to determine new areas for program
development.

assist in the establishment of and serve as a liaison to the Education
Advisory Subcommittee.

assist in the establishment and coordination of a Volunteer Program.
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0 assist in the development of grant proposals to support the continuation
and expansion of the education program.

o coordinate activities with NOAA (SRD) national education program
coordinator.

The Research/Resource Coordinator and Education Coordinator report directly to the
Reserve Manager.

In addition to these three positions a Secretary-Data Processor will be hired to
handle the various secretarial tasks associated with the Reserve, and assist the
existing data management program with those topics relating to the Reserve's
activities. The Secretary-Data Processor will be responsible to the Reserve Manager.
As the program develops, the need for additional personnel will be evident. it is
anticipated that a Research Technician(s) will be needed to assist in field studies and

monitoring of living resources and*of physical/chemical/geological factors.

3. Advisory Committee Roles and Responsibilities

An Advisory Committee will be established which will have one member
selected (except as noted) from the following agencies and local interest groups:

o the Belle W. Baruch Foundation

o the marine scientific community (2)

0 the education community (2)

o} management of harbor-related industries (2}

to be selected from local industries such as Georgetown Steel,
International paper, Santee Cement, AKZO Salt, 3V. Chemicals, Santee
Cooper Winyah Generating Station, and American Cyanamid Co.

0 labor from harbor-related industries (2)
o} representative of the Georgetown Sportfishing Association
o Georgetown County Chamber of Commerce
) South Carolina State Ports Authority
(4] an environmental interest group
o] the League of Women Voters
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o]

0

a Debordieu Colony land owner

the Yawkey Wildlife Center, SC Wildlife and Marine Resources
Department

the Waccamaw Regional Planning Office -

the Belle W. Baruch For'e,.e.try Institute, Clemson University
the Georgetown County Council

the Georgetown City Counc.il

repres‘entative of SC Sea Grant Consortium .
representative from SC Waterfowl Association

general public (2)

any others deemed appropriate by the Nominating Committee

In addition, a representative of the SC Coastal Council, NOAA (SRD), and the
Dean of the College of Science and Mathematics, USC, will serve as ex-officio,
non-voting members. The Director of the Baruch Institute, USC, will serve as
chairperson and will vote in case of ties.

The activities of the Advisory Committee will include:

o

Advising the Reserve Manager on matters of policy relating to planmng
and operation of the Reserve;

Assisting in seeking gupport for the research and educational programs
and other financial matters;

Assisting in the preparation of any periodic summary or annual reports
on the operations of the Reserve;

Representing the interests of the users of the Reserve, its neighbors, and
the users of information and educational materials generated by the
Reserve; and

Reviewing, monitoring, and advising on specific program activities to be
conducted in the Reserve to ensure that they are consistent with the

- goals and objectives set forth in the Management Plan.
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The Advisory Committee will have regular meetings at least twice a year which
will be open to the public and will be announced through the local media at least two
weeks in advance. The Reserve Manager and appropriate Institute personnel will
serve as staff to the Committee. Special meetings may be called by the chairperson
and/or upon the request of five committee members. The committee members will
receive four weeks written notice of regular meetings and two weeks written notice
of special meetings. '

A Nominating Committee, consisting of the Reserve Manager, Education
Coordinator, Chairman of the Georgetown County Council, President of the Debidue
Property Owners Association, Executive Director of the Georgetown Chamber of
Commerce, Superintendent of The Georgetown County Schoo! System, President of
the Georgetown Sportfishing Association, and Director of USC Field Laboratory, will
submit a list of potential Advisory Committee members to the Chairperson of the SC
Coastal Council for action. Appointments to the Advisory Committee will be for one
year with a limit of three successive reappointments. Upon the advice of the Advisory
Committee, the Chairperson will appoint additional subcommittees. Initially a
Research and Monitoring Subcammittee and Education Subcommittee will be
established. '

a. rch an nitorin mi
The Research and Monitoring Subcommittee will consist of appropriate Advisory
Committee members and other technical representatives from the scientific and
academic communities. The Subcommittee will advise the full Committee on research
and monitoring activities within the reserve and will be responsible for the following:

o Reviewing and approving priorities for research and monitoring projects;

o Reviewing research and monitoring proposals and interim and final
research and monitoring reports;

] Monitoring and advisihg on local issues and new opportunities for
cooperative research and monitoring; and

o Evaluating overall progress toward achieving research and monitoring
' priorities and adjusting long-term direction accordingly.

b. E ion commi

The Education Advisory Subcommittee will be composed of appropriate
Advisory Committee members and representatives from area institutions of education,
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state agencies involved with education, and others. This subcommittee will be
responsible for the following:

[+) Review and approval of the list of annual priorities for education and
interpretation activities for the Reserve;

o Review of education proposals and design proposals for all education and
interpretive facilities, displays, media curriculum, training programs, etc.,
and monitor progress of specific activities to ensure that they are
consistent with the goals of the Reserve Program and this Management
Plan; and ‘

o Evaluation of progress toward achieving priorities for education and
interpretation and adjustment of long-term priorities accordingly.

4. Volunteer Programs

A Volunteer Program will be developed to provide opportunities for interested
members of the public to interact more closely with both the education and research
activities of the Reserve. A properly organized volunteer program will be an asset to
the North Inlet/Winyah Bay Reserve, a valuable experience for the volunteer and an
opportunity for direct community involvement. The most obvious benefit would be
an increase in manpower for the Reserve at minimal cost. Volunteers supplement paid
staff and often permit expansion of services that would not otherwise be possible.
A volunteer program can also effectively transfer information on the value of estuaries
to the general public and elected officials. Properly trained volunteers carry their .
knowledge and enthusiasm to a portion of the general public that the scientist or
Education Coordinator cannot reach.

The Education Volunteer Program will be coordinated with the Bellefield Nature
Center administration and supervised by the Reserve Education Coordinator. The
Research Volunteer Program will also be administered by the Research/Resource
Coordinator and will be consistent with policies of the Baruch Foundation. A limited
number of volunteers (to be approved by the Baruch Foundation) will be involved in
the program. Education program volunteers will be particularly useful in greeting
visitors and answering questions at the Nature Center and Kimbel Center, thus
allowing NI/WB NERR staff members to conduct more programs in the field.

The duties of the Education and Research Volunteer coordinators include:
preparation and planning, recruitment and placement, orientation, training and
supervision, record keeping, recognition and program evaluation. The coordinators
will report directly to the Reserve Manager and will be located at the Reserve

headquarters.
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Prior to initiating any volunteer program, those responsible for establishing the
program should have a thorough knowledge of the Reserve’s needs and priorities in
order to define objectives for volunteer services and volunteer opportunities and
requirements. Administrative support should be obtained and Reserve staff should be
involved in generating ideas and identifying appropriate volunteer tasks.

Suitable program assignments should be identified for volunteers and specific
job descriptions should be prepared. Job descriptions should be written to include:
job responsibilities, necessary qualifications, amount of time required per week or
month, name and phone number of supervisor and training time requirements.
Orientation is the responsibility of the Volunteer Coordinators and will include:

0 Information about the Reserve and its structure;

o Information on the general purpose, objectives, and philosophy of the
Reserve;

o A clear explanation of the volunteer’s commitment to the Reserve,

her/his supervisor, etc.;

0 Information as to how the specific program assignment relates to the
overall function of the Reserve; and

o] An orientation manual covéring the North [nlet/Winyah Bay’ Reserve
Volunteer programs should be prepared and issued to volunteers.

The Volunteer Program needs care and periodic examination. Program
objectives, training materials, methods, and accomplishments should be critically
examined. Most importantly, the staff should frequently evaluate its goals, the goals
for the Volunteer program and its methods for attaining these goals.

5. Relationship wi'];h Existing Administrative Programs

a. her Agencies/Qrganization

Although the Institute will manage the Reserve, interactions with state
regulatory agencies (i.e., SC Wildlife and Marine Resources Department and the SC
Department of Health and Environmental Control) will be maintained to ensure
protection of the Reserve. In addition to interactions with state regulatory agencies,
the Baruch Institute, USC, has an agreement with the Belle W. Baruch Foundation to
manage the marsh-marine portions of Hobcaw Barony included in the Reserve under
the terms of a Tripartite Agreement which exists between the Belle W. Baruch
Foundation, The University of South Carolina, and Clemson University. This agreement
describes the role of the two universities in managing the lands associated with the

56



I3

Hobcaw Barony. None of the lands managed by Clemson University are included in
the Reserve. The trustees of the Foundation have established most of the terrestrial
habitats adjoining the western border of North Inlet and much of the land bordering
the Mud Bay section of the Reserve as an area for systems ecology research.

b. S ildlife and Marine Resources Department, Division of

Marine Resources (SCWMR)

The Division of Marine Resources is responsible for the conservation and orderly
developmentofthe state’s marine resources through planning, research, management,
and public education. The Division also has the primary responsibilities for
management and development of commercial and recreational fisheries in the coastal
area, including the regulation and control of commercial fishing seasons (areas and
equipment), management of public shellfish grounds, and records of fisheries
statistics. The Division is also active in environmental and ecological concerns,
especially those which impact coastal fisheries habitats.

c. D rtment of Health and Environmental Control

(SCDEC)

The goal of the SCDHEC Shellfish Sanitation Program in South Carolina is to
ensure that sheilfish and the areas from which they are harvested meet the health and
environmental quality standards provided by Federal and state regulations, laws, and
guidelines. Additionally, the Department promotes and encourages coastal quality
management programs consistent with protected uses established through the state
water classifications and standards program.

d. Belle W. Baruch institute Forest Science Institute of Clemson
University

The Belle W. Baruch Forest Science Institute was established to implement an
agreement between the Belle W. Baruch Foundation and Clemson University to
accomplish the objectives of The Belle W. Baruch Foundation and of Clemson
University relative to education and research in forestry and closely related sciences.
Although Clemson has no management jurisdiction over the Reserve, it is responsible
for maintenance of Hobcaw Barony except for the USC Field Laboratory. The Reserve
will interact with Clemson in matters of mutual interest, as is the current practice.

e. Qthers

Over the course of time, the Reserve Management will interact with other local,
state, Federal, and private organizations in respect to management activities.
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6. Five-Year Activities Plan

Implementation of the major program development activities, including hiring
of staff and initiation of programs for research, monitoring, education, and volunteer
activities will begin following Reserve designation and will be phased-in over a five-
year period according to a prescribed schedule of activities shown in Table 4.

58



|

0

' |
i

Program Year

(Predesignation)

Table 4. Fiva Year Activitias Plan for

Program Needs®

Raserve Manager (1)
Clorical worker (.25)
Education Coordinator (.7)

Research Coordinator (1)

Reserve Manager (1)
Clerical worker (1)
Education Coordinator (1)
Research Coordinator (1)
Research Specialist (1)

- Fully Staffed

Reserve Manager (1)
Clerical worker (1)
Education Coordinator (1)
Research Coordinator (1)
Research Speciaiist (1)
Education Specialist (.S)

North Inlet/Winyah Bay National Estuarine Research Reserve

Major Program Development Activities

DE!S/DMP completed

DMP Advisory Committee

Some coardination of research projects
Somae coordination of education projects
Receive commants on DEIS/OMP; then
work to complete DEIS/OMP and FMP

s » ® o =

* Appoint Advisory Committee

' Increase coordination of education program with
Nature Center '

* Increase coordination of rasearch/monitoring

programs with ongoing resaearch

initiate manitoring and baseline inventory programs

Integrate data management system with LTER

data management system

Develop brochures

Stalf participation in research and education

workshops

Initiate intersite cooperative programs

Planning for second year

.

-

Continue coordination of site education programs
as they develop ,

Increase coordination of
research/monitoring/baseline

inventary with ongoing non-NOAA programs
Develop ysar raund monitoring/bassline inventory
studies

Expand research program

Increase research and education warkshops
Conduct evaluation ot facilities

Planning for third year

- -

* Continuation of research, education, monitoring,
and baseline inventory activities
Planning for fourth year

-

Education Volunteer Coordinator {.25)
Research Volunteer Coordinantor (.25)

Fully Staffed

Fully Staffed

Continuation of established programs
Planning for fifth year

.

.

Continuation of established programs
Program roview by external committee
Planning for sixth year

-
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D. Eacilities Development Plan

Funding is provided by NOAA and matched by the state for the construction or
renovation of a visitor center, research facility, education center, or other
improvements associated with research, ‘education, and access to reserve sites.
Facilities and improvements must be located within the boundaries of the designated
research reserve. Major construction projects (i.e., buildings) require the preparation
of architectural and engineering plans and state approval of capital outlay proposals.
Funding for planning and developing architectural and engineering plans for buildings
may come from initial acquisition and development grants which are awarded after
approval of the DEIS/DMP (i.e., in the predesignation phase). Funds for constructing
buildings come from acquisition and development grants which are awarded after
approval of the final management plan. Minor construction activities that aid in
implementing portions of the management plan (such as nature trails, boardwalks,
boat ramps) do not require architectural or engineering plans. Funding for planning
and constructing nature trails, boardwalks, boat ramps, and other minorimprovements
can be awarded under initial acquisition and development grants as well as under later
acquisition and cooperative agreements.

f the North Inl inyah Bay Facility Development Program

The goal of the NI/WB NERR Facility Development program is to provide the
necessary facilities for research and educational activities. Although research and
educational facilities are presently available, the Reserve will seek funds to provide
new facilities as they are needed to update and/or expand to meet new demands.
These facilities should not interfere with the natural appearance of the site.

1. Facilities

Research facilities in the Reserve are temporarily housed in trailers but the
Institute is in the process of constructing a new 16,000 sq ft research laboratory to
replace the two laboratories destroyed by Hurricane Hugo. These facilities will be
constructed to conform with Federal Emergency Management Act (FEMA) regulations.
FEMA is providing partial funding for these buildings.

This facility will have space for administrative offices, the computer center,
teaching and continuing education rooms, chemical laboratories, 13 laboratories for
visiting and resident scientists, seminar/library room, balance room, museum, and
common equipment room. At the entrance to the Hobcaw Barony and adjacent to
the NI/WB Reserve is the Nature Center, which is owned and operated by the Belle
W. Baruch Foundation and functions as a visitor center. In addition to a reception and
display area, a separate classroom building is used for instructional purposes. The
adjacent USC Kimbel Living Center, that is part of the Reserve, consists of housing
accommodations for 80 persons and a meeting center. It will also be used for

60

N



Reserve exhibits and displays, workshops, seminars, and for visiting groups and
researchers.

2. Location of Reserve Visitor Center/H arter

The NERRS regulations require that final selection of a site for facilities such as
the Visitor Center appear in the Management Plan. During the preparation of this Plan,
a number of locations were considered as alternatives for the center. However,
serious discussions have been confined to the Kimbel Center.

The Visitor Center for the NI/WB NERR will be located in the Kimbel Center,
located at the entrance to the Hobcaw Barony. Activities at the Visitor Center will be-
closely coordinated with the personnel of the Baruch Foundatuon located in the nearby
Bellefield Nature Center.

The headquarters of the NI/WB NERR will be located in offices in the new
laboratory located on the edge of North Inlet. This facility will serve to centralize
Reserve activities with those of the NI/WB project involving all participants (i.e., USC
personnel, visiting scientists and students, visitors, representatives of various
agencies, and the Baruch Foundation). The continuing education office will be located

in the new laboratory.

3. Staffing Requirements

Initially four positions will be required to begin the basic programs at the
Reserve: Reserve Manager, Research/Resource Coordinator, Education Coordinator,
and Secretary/Data Processor. The duties and responsibilities of the first three
positions were described earlier in the Management Plan. The Secretary/Data
Processor, who will be responsible to the Reserve Manager, will handie the various
secretarial tasks associated with the program and assist the existing data management
program with those topics relating to the Reserve's activities. As the program
develops, the need for additional personne! will be evident. It is anticipated that as
the program develops and funding becomes available a Research Technician(s} will be
added to assist in field studies and monitoring of living resources and of
physical/chemical/ geological factors. Additionally, an Education Specialist will be
needed to further coordinate and implement the Reserve’s education program;
Volunteer Coordinators will be necessary to develop and |mplement the Reserve’'s
Education and Research Volunteer programs.

4, Eacility Requirements

Other facilities contribute to the overall experience of visitors to the site.
Examples of these include mterpretlve exhibits, a collection of flora and fauna, and a

boardwalk.
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In the future as the program expands, the need for additional facilities will be
assessed. Construction or expansion of facilities within the Reserve will be conducted
only upon approval of NOAA, the Belle W. Baruch Foundation, the University of South
Carolina and with any necessary federal and State permits or agency approvals.
If additional parcels are identified to be included within the boundaries of the Reserve,
such as the Nature Center and/or the rice fields along Winyah Bay, this would be done
in accordance with NOAA regulations and with the approval of the Baruch Foundation.
Through a long-term agreement with the Baruch Foundation, the Baruch Institute

manages the portion of the Foundation’s lands to be included in the Reserve and the
State owns the remaining areas of the Reserve.

5. Trai rvation Platf

Interpretive trails are already in existence on Hobcaw Barony and under the
management of the Nature Center. In addition, a boardwalk over a section of the
marsh exists within the Reserve. From the boardwalk can be observed various marsh

organisms and vegetation. Some of these will allow access for the physically

handicapped. At several locations, wildlife observation platforms and/or blinds will
be installed.

The. main function of these facilities will be to:

o] Maintain pedestrian access within the Reserve to minimize impact of
visitor use on sensitive resource areas;

o Reduce conflict among various Reserve users, such as interpretation,
: research and traditional activities;

o Contribute to the education/interpretation plan as outlined in the
Management Plan

E. R rch an nitori n
1. neral Context for Man

The research and monitoring program will rely on the results of scientific
research to achieve an understanding of the entire estuarine system and its
watershed. The goal of the Research and Monitoring Plan is to utilize the Reserve for
long-term studies to gain a better scientific understanding of natural and human
processes occurring within the estuaries and to develop information for the use of
coastal decision-making agencies. National and state agencies responsible for
management and protection of coastal environments and resources are aware of the
potential for increasing human-induced stress in our coastal ecosystems. Some
programs have been initiated or proposed to address aspects of the enormous and
complex problems associated with intense coastal development. For example, EPA has
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a program involving the Great Lakes and certain large estuarine systems, and recently
initiated the Environmental Monitoring and Assessment Program. in addition, NOAA
has started a Coastal Ocean Program. However, a recent study of marine coastal
environmental protection by the National Research Council emphasized that a close
link must exist between monitoring (constant measuring of environmental parameters)
and research programs (determination of processes, mechanisms, predictive models,
etc.) in order to produce information which is essential for interpreting monitoring
results by environmental regulatory agencies. The Ni/WB Reserve will help fill this
void. ’

Despite past efforts, little attention has been specifically directed to long-term
ecosystem-level studies dealing with southern coastal aquatic systems and the
interaction between uplands and these aquatic systems. A significant data gap exists
in understanding the interactive relationship of the stress created in these ecosystems
by the growing human activity in the coastal regions of the southeastern U.S. In the
southern region of the United States there are few large estuarine systems -- most of
the estuaries and freshwater systems are relatively small and are surrounded by
extensive wetlands. For example, there are over 320 small, high salinity creeks,
inlets, and estuaries between Cape Fear, NC, and Cape Canaveral, FL. Nearly half
occur in South Carolina. Approximately 500,000 acres of wetlands are found in the
coastal region of South Carolina, and the southeastern sector of the United States has
a large percentage of the nation’s coastal wetlands. Much of the present
development of coastal areas is occurring and is predicted to continue to occur on
highlands adjacent to these estuarine and freshwater systems. There is a need for a
holistic, ecological, landscape-level approach involving the integrative analysis of the
‘'status and stress levels of southeastern coastal ecosystems. Coordination of research
projects oriented toward this approach is of paramount importance in order both to
understand the influences of human activities and inputs on diverse coastal systems
of the southeast and to develop the ability to anticipate or predict potential problems
associated with these activities and inputs.

To adequately study complex coastal systems impacted by society requires a
level of integration and organization not traditionally found in universities, which tend.
to be'organized according to traditional disciplines. Because of the nature of research
funding, most projects usually involve one or a few investigators working on one facet
of a broader question. Traditionaily, formal institutional mechanisms do not exist
which allow integration of studies and a continuity of research themes. Frequently,
valuable data from single- investigator-oriented research is lost because of the lack of
a long-term data management system. The Baruch Institute, USC, has more than 20
years of experience with multidisciplinary, muilti-investigator research projects. It has
developed the facility and administrative structure to conduct research at this level.
The research/monitoring program wvill not duplicate past or present research projects.

Research on southeastern ecosystems will be more cost-efficient and scientifically
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effective with the proposed NI/WB NERR, as opposed to individual research projects.
The NI/WB NERR Research and Monitoring Plan has the following goals and

objectives:

a. Goals

provide a rapid and efficient means of disseminating new knowledge
related to coastal ecosystems (by means of public presentations,
publications, information transfer to Reserve education programs etc.),

respond in setting research priorities to accommodate either external
individual grants or in-house research programs,

provide a collaborative environment which would foster multidisciplinary
as well as multi-institutional projects,

provide an additional level of quality assurance at all stages of research
performance,

channel scientific information (through technical reports, presentations,
etc.) to NOAA, other Federal and state agencies, environmental groups,
the public, and the press so that research findings can be utilized in a
practical manner, and

have a long-term, holistic perspective and focus on fundamental
problems facing southeastern US coastal ecosystems.

Knowledge of how ecosystem processes function on a long-term basis in an
unperturbed system is important in assessing the impact of human activities.
Long-term comparative studies are essential to delineate between interannual variation
in system responses due to natural variability (i.e., a prolonged cold spell or a drought)
and variation resulting from human perturbation. These important scientific data are
extremely limited and their scarcity has hampered regulatory/management agencies
in assessing environmental impacts. North Inlet Estuary is an ideal site to use as a
standard against which to compare other coastal systems: (1) it is relatively free of
human-influenced disturbances, (2) it has been studied for 22 years, the last 12 years
as part of the NSF program on Long-Term Ecological Research, (3) an extensive data
base exists to study ecosystem processes, and (4) the Baruch Institute Field
Laboratory and resident staff are located there.

o

b.  Objectives

establish and manage the areas of the Reserve for long-term use as
natural field laboratories by state, local and private organizations, while
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maintaining traditional uses of the Reserve by individuals and various
groups;

o} conduct both state-of-the-art and basic environmental research which
will provide both significant information to the public, scientific, and
regulatory communities and a data base for use in long-term and
interdisciplinary studies;

o enhance the scientific understanding of southeastern estuarine
ecosystem processes and functions which can then be used for planning
and standard-setting by reserve managers and coastal decision-makers;

) provide education and experience to young scientists considering
environmental careers by utilizing volunteers to achieve research goais.

These objectives will be még by the Reserve staff promoting:

o long-term baseline studies to characterize flora and fauna within the
Reserve and to gain an understanding of the ecological interrelationships
between organisms and their environments;

~

0 a better understanding of tributary water quality conditions, particularly
spatial and temporal dynamics, requirements for growth and survival of
living resources, and contribution and effects of point and non-point

I ' source pollution;
I o a better understanding of physical processes operating within the

estuary, such as tidal influence, circulation dynamics, freshwater inflow,
stratification patterns, and sediment dynamics;

o the Reserve as a site for estuarine research by providing essential
services and facilities;

o studies that make effective use of past research and address data gaps
in the Reserve’s information base; and

o the effective use and communication of research results.

2. Research and Monitoring Priorities
a. North Inlet/Winyah Bay NERR Research Priorities

Establishment of the NI/WB NERR will create a long-term opportunity for
temporal and spatial sampling in wetlands, upland, and open water estuarine habitats,
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as well as a greater opportunity for the development and use of new observational
and analytical techniques in protected estuarine subsystems. NI/WB NERR sponsored
research will be directed toward: (1) water management, (2) soil management, (3}
nutrients and other chemical inputs, (4) coupling of primary and secondary
productivity and 5) estuarine fishery habitat requirements. General research priorities

include:

o

ascertaining which ecological resources are at risk and what level of
human-induced stress exists in two southeastern coastal ecosystems,
and developing accurate and sensitive bio-markers of pollutant exposure;

determining the condition of two southeast coastal ecosystems, and

how they change (i.e., developing baseline characteristics that define a
healthy, low stressed coastal ecosystem for comparisons with more
polluted, highly stressed coastal ecosystems as regards organismal
physiology, end point indicators, population and ecosystem structure,
and determining the classes and specific types of anthropogenic
activities and inputs which characterize and lead to unhealthy, stressed
coastal ecosystems); and

formulating specific computer models for predicting the effects of
long-term, indirect and direct exposures to poliutants and other human
activities in two southeastern coastal ecosystems (i.e., the coordination
of exposure and effects studies under both laboratory and field
conditions, using cornerstone species, to characterize real effects of
pollutants at the ecosystem level, and determining how accurately end
point indicators, bio-markers, and physiological measurements in
cornerstone species can be extrapolated to meaningful effects at the
ecosystem level).

(1) Initial Short-Ter rch Prigriti
o analysis of living resource data sets;
o stock assessments;

o evaluation and analysis of monitoring capabilities, oyster
production and diseases;

o salinity and circulation patterns;
o nutrient levels in marsh areas versus nutrient levels in open
water;
(o] land use patterns; and sublethal responses to toxin.
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Research priorities include providing support facilities to conduct research,
including advanced analytical chemical equipment (particularly for identification of
organic and metallo-organic compounds); remote sensing; and automated data
analysis technologies. Sometimes the success of a research project depends on the
study site remaining undisturbed. To prevent trampling or other unnatural physical
disturbances, the researcher may request that signs requesting avoidance of the study
area be posted. The request would be made to the Reserve Manager and reviewed
by the Advisory Committee. Typically, study plots are small and located in
infrequently visited or remote areas so that public travel or access patterns wouid not
be affected.

(2) Longer Term Research Priorities

o improved understanding of structure and function of coastal habitats
(i.e., emergent saline marshes, tidal freshwater habitats, non-vegetated
wetlands, benthic habitats, oyster reefs);

0 impacts of modification of coastal and contiguous habitats; water
column processes (i.e., plankton communities, inorganic nutrientcycling,

replenishment and sforage, micro-circulation, and interactions among
main stem and adjacent water bodies); ‘

(o} toxins;

o} watershed processes (i.e., transport, fate and processing of dissolved
and particulate material);

o} effects of land-use activities;

o ground water contribution, including spatial and temporal input and
outflows; chemical characteristics, extent and magnitude of pesticide,
nutrient, and other poilutant contamination;

o impact on sediment-water column pollution interactions;

0 methods to reduce ground water pollution;

0 impacts of population growth development;

o] temporal and spatial variability in the use of marsh tidal creek
ecosystems as nursery areas;
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o wetland formation and production relative to sea-level rise;
archaeological studies;

o loss of wetlands habitat and mitigation approaches;

o buffering effect of wetlands on sediment and heavy metal/toxic chemical
' loads; basic marsh processes such as accretion and erosion;

0 effects of human water activities on shorelines;

d buffering effects of wetlands on flooding and erosion;

o] wetland production relative to sea-level rise; and

o plant community succession

Although no manipulative research projects are planned, it is possible that
small-scale manipulative studies, limited in nature and to the minimum extent
necessary to accomplish the stated research objectives, could be approved but only
after a thorough review of the project by the Institute, the SCCC, and NOAA, and
after all necessary permits are obtained. Manipulative research activities with a

significant or long-term impact on Reserve resources require prior approval of the
SCCC and NOAA.

Habitat manipulation for resource management purposes is not permitted within
reserves, except as allowed for restoration activities consistent with NOAA
regulations. An exception may be allowed to this prohibition if NOAA determines that
specific manipulative activity is necessary for the protection of public health or the
preservation of other sensitive resources which have been listed or are eligible for
protection under relevant Federal or state authority (e.g., threatened/endangered
species or significant historical or cultural resources).

b. ERRS National R rch Prigriti

In addition to research activities described above, program-wide research
priorities have been developed for the NERR System for Fiscal Years 1993-2002.
Research at the NI/WB NERR will be planned and proposals submitted which will be
part of these priorities. These research priorities are:

FY 1993, 1994 Non-poirt source pollution (non-focused or non-identifiable
sources of pollution inputs and alterations within
watersheds).

FY 1995, 1996 Habitat restoration (restoration of coastal habitats that have
been altered by anthropogenic activities and/or inputs).
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FY 1997, 1998  Ailterations in habitat utilization by coastal biota (exotic

species, commercial species, non-commercial species).

FY 1999, 2000  Alterations in water circulation, transportation and quality

(tidalexchange, freshwater diversion, hydrological budgets,
ground water intrusion, biotic species transportation).

FY 2001, 2002  Anthropogenic inputs and activities (focused and

identifiable - i.e., dredge spoils, HAZMAT, recreational
uses, commercial uses).

c. Monitoring Program Prigrities

The NI/WB NERR monitoring program will consist of a three-phase approachas

follows

(1

(2)

(3)

(4)

Phase |

Environmental Characterization, which involves literature review
and/or field research to acquire all available information on
hydrology, geology, water chemistry, water quality, biological
resources, and the problems and issues confronting the reserve
environment;

Phase 1l

Site Profile, which involves a synthesis of information gathered to
provide an overall picture of the reserve in terms of its resources,
issues, management constraints, and research needs;

Phase il

Procedures and Requirements, which involves identifying
parameters to be measured, procedures to be used (criteria for
measurements, quality control, and standard procedures where
they aiready exist), sampling strategy for selected parameters
(spatial and temporal intervals), storage and retrieval of data
{reporting, formatting, and analytical reqwrements) manpower
requirements, logistics, and cost; and

Phase IV

Implementatuon which involves pilot projects and, upon successful
evaluation, full-scale monitoring of selected parameters.
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The NI/WB NERR phased monitoring program will be integrated with the South
Carolina Department of Health and Environmental Control (SC DHEC) and South

Carolina Wildlife and Marine Resources (SCWMR) monitoring program for water
quality, living marine resources, toxic chemicals, and other parameters. It will also be
integrated with other monitoring programs conducted by Federal agencies including
NOAA and EPA.

At present monitoring of numerous environmental parameters are routinely done
with funds provided by the National Science foundation and NOAA. The parameters
measured include: continuous recording of precipitation, wind speed, barometric
pressure, solar radiation, and water temperature and conductivity; daily water sample
taken and analyzed for nutrients and chlorophyll; monthly measurement of Spartina
production; and biweekly measurement of zooplankton, mobile epibenthos,
meiobenthos, macrobenthos and water column macro-organisms. The NI/WB NERR
monitoring program would augment this existing activity and if the NSF and NOAA
funding is discontinued, the Reserve effort would take over the entire sampling
program consistent with the availability of funds. :

Specific means for incorporating program elements into existing and new
monitoring programs will be developed. The Reserve Manager will work to incorporate
the following elements into all monitoring programs:

o hypothesis testing

o relationship to management issues

o quality assurance/quality co.ntrol

(o] means of determining program effectiveness
o periodic review |
o data management and analysis

(o] publication of data

The North Inlet/Winyah Bay NERR will submit an annual report to NOAA as
required by NERRS Regulations at 15 CFR 921.40. The report will include a
description of overall program successes and accomplishments, references to the
Reserve Management Plan, and, as appropriate, the work plan for the coming year.
The first report will cover the 12-month period following receipt of operations funding,
and will be submitted within three, months after the end of that period. In addition,
North Iniet/Winyah Bay NERR shall arrange for the periodic NOAA evaluation visits and
public meetings as required and described in NERR regulations at 15 CFR 921.40.
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3. North Inlet/Winyah Bay NERR Policies and Pr resfor Research
a.  General Policies

Research opportunities at NI/WB NERR are available to qualified scientists and
students affiliated with a college, university or school; non-profit, non-academic
research institutions {e.g., research laboratory, independent museum, professional
society); profit organizations; or state, local or Federal government agencies.

Research opportunities will be available to all applicants without regard to
manner of funding. Support may come through South Carolina state agencies, the
NOAA Office of Ocean and Coastal Resource Management {OCRM), NOAA Sea Grant,
the Environmental Protection Agency, NSF, and other sources. Researchers may
apply to do research at any time; however, scientists seeking financial support from
NOAA/OCRM must follow NOAA's research and monitoring guidelines. :

. All research proposals will be evaluated by the Research/Resource Coordinator
and Reserve Manager for consistency with NI/WB NERRS goals, and by the Baruch
Foundation and the USC to ensure that the proposed research will not interfere with
other research at the Reserve. No proposed research at the Reserve will be approved
unless it is consistent with the Tripartite Agreement discussed earlier. Projects would
be selected based on their importance to coastal zone management issues,
scientific/educational merit, and technical approach. Other project selection criteria
include: the environmental consequences of the project; immediacy of need; and the
proposed project’s relationship to other available information and studies.

Activities permitted in the core area are limited to research activities which do
not manipulate habitats except in rare instances where small-scale manipulative
studies, with limited scope and clearly stated research objectives, may be approved
after thorough review by the Institute, the SCCC and NOAA. Manipulative research
activities may be permitted in the buffer zone of the Reserve as long as they address
identified research or management needs. Any research activities which, in the
estimation of the State and NOAA, may result in impacts on Reserve resources or
habitats, require prior approval of the State and private property owners.

To assist new researchers at the reserve, information packets will be available
from the Reserve Manager. These packets will contain background information
pertaining to the Reserve and an area map designating Reserve boundaries. New
researchers will also be given a tour of the Reserve area to gain familiarity with the
research surroundings and general location.

Research, monitoring and education projects will receive first priority within the
Reserve boundaries. Traditional uses of public areas will continue as currently
regulated under Federal, state, or local authority. The Reserve Manager is responsible
for carefully balancing uses of the reserve to ensure that the objectives of the reserve
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program are protected and sustained. The power of the Reserve Manager needed to
meet other specified management responsibilities will not in any way be diminished
by the NI/WB NERR research and monitoring plan.

The NI/WB NERR Research/Resource Coordinator and the Reserve Manager are
responsible for coordinating all research and monitoring activities for the Reserve. To
facilitate this, NOAA will maintain close contact with these individuals who will keep
NOAA informed of the progress of NOAA-funded researchers. The NI/WB NERR
Reserve Manager will maintain regular communication with the researchers. He/she
will aid in coordinating research activities in the Reserve and, when possible, will aid
in fulfilling the needs of the researchers.

To achieve the NERRS goals of (1) "making available information necessary for
improved understanding and management of estuarine areas" and (2) "enhancing
public awareness and understanding of the estuarine environment”, NOAA-funded
research will be available to the general public and researchers will be requested to
provide a presentation on their research findings at regularly scheduled meetings.

The NI/WB NERR requests that researchers provide the Reserve Manager with
quarterly progress reports, a final report, and an abstract and one copy of any
publications resulting from any research at the Reserve. The final report will include
an abstract, a literature review, methods, analyses, results, and conclusions. It will
include a summary of the gathered data and a list of the analyses completed. In
addition to a final report, the researcher will keep the Reserve Manager updated on the
progress of the project by means of quarterly written progress reports. These
presentations will help to achieve the Reserve’'s goal of providing information
necessary for improved understanding and management of estuarine systems to
coastal decision-makers and the public. Records, data, reports, publications, and
other relevant materials will be kept at the NI/WB NERR. Research information will
also be forwarded to NOAA, which will act as a central clearinghouse and the center
of the information network of the National Estuarine Research Reserve System.

b. f -Fun r

Proposals requesting funds from NOAA will be evaluated using established
NERRS guidelines. In order to qualify for NOAA funding, NI/WB Reserve research
proposals must address one or more of the NERRS National Research Priorities and
fulfill the requirement of the appropriate Request for Proposal. NOAA funds are
awarded on a competitive basis and proposals will be competing with other research
proposals in reserves throughout the National Estuarine Research Reserve System.

Funding for national research priorities in the Reserve is available through NOAA
on a competitive basis to qualified researchers and must be matched equally by the
recipient according to current NERRS regulations. An annual announcement of
research opportunities, reflecting priority needs and levels of funding, will be
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distributed. This announcement will include: (a) specific statements about the types
of research that will be funded including the national research priorities set by NOAA;
(b) clear and specific guidelines for preparation; (c) clear statements on procedures
and criteria used in proposal review; (d) level of funding; and (e) a schedule of the
proposed process. The distribution list will include local, state, and regional entities
covering all eligible potential applicants. Also, a research prospectus will be provided
to potential researchers, including basic information on reserve resources, unusual
features, support facilities and a listing of research reports from the NI/WB NERR.

The NI/WB Reserve will work closely with NOAA staff to develop and assess
National Research Priorities. NOAA will also be involved with the Reserve through
research funding and proposal evaluation. The Reserve Manager will communicate
with other reserve managers and will work with NOAA and other reserve managers
to establish a national information exchange network.

C. Recruitment of Researchers

Recruitment of researchers is important to build the NI/WB NERR data base and
to establish the sites as long-term natural field laboratories. Recruitment of
researchers with an established interest and capability will be one of the functions of
the Research/Resource Coordinator. Recruitment strategies will include:

o  coordination through scientific/technical advisory committees;

0 participation of NI/WB NERRS staff in research symposia, conferences
and workshops;

o intern programs for graduate students or upper division college students;
and
(+) annual announcements of research opportunities in scientific association
newsletters, meetings and through NOAA's Sanctuaries and Reserves
Division.
d. Man men

Data from the NI/WB NERR will contribute to the national network
long-term study to monitor the status and trends of estuarine ecosystems. Data from
the National Estuarine Research Reserve System makes a substantial contribution to
the understanding of long-term ecological effects on estuaries and is useful in
predictive trend analysis of ecological stresses. The coordinated research network
aids greatly in understanding the theoretical and practical aspects of conservation and
coastal resources management. The Baruch Institute has developed the Baruch Data
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Management System (BDMS) as an integral component of all research projects
involving North Inlet and Winyah Bay. The NI/WB Reserve Research and Monitoring
Program will be incorporated into the BDMS.

North Inlet has pioneered efforts within the Long-Term Ecological Research
(LTER) Network funded by the National Science Foundation to develop efficient
techniques for design, management, and analysis of long-term ecological data sets
{Michener gt al., 1985; Michener, 1986; Edwards & Coull, 1987; Michener et al.,

1987; Michener & Haddad, in press). These efforts have led to collaborative research .

projects with the U.S. Soil Conservation Service, National Marine Fisheries Service,
U.S. Geological Survey, and the Environmental Protection Agency. Hundreds of
database requests have been satisfied, providing data for undergraduate and graduate
research projects, intra- and intersite collaborative research, and state (S.C. Water
Resources Commission, S.C. Land Resources Commission, S.C. Coastal Council) and
Federal agencies (NOAA/National Weather Service, U.S. Geological Survey, and
NASA). North Inlet is one of four LTER sites serving as a testing and development
facility for Khoros software (an ecological data analysis package developed at the
University of New Mexico).

The BDMS is staffed by two technical specialists; S. Chapal manages the
biological data sets and serves as System Administrator; D. Taylor has primary
responsibility for the physical and chemical data sets and maintains the meteorological
stations. Data archival and security, documentation, QA/QC, data entry facilitation,
communication, maintenance, training, and consulting are key elements of the BDMS.

Data entry activities include development of full screen entry programs,
hardware (including routine maintenance and testing) and software support for
automated data acquisition systems, and supervision of data entry personnel. QA/QC
includes activities routinely associated with data entry. Numerous QA/QC checks are
built into the data entry programs and automated data acquisition software.
Procedures identify equipment malfunctions and flag incorrect field type (e.g.,
alphabetic value other than ‘F’ or ‘M’ for sex), etc. Additional QA/QC programs which
employ checksum, graphical and statistical techniques for identification of potential
outliers have been developed for all core LTER data sets.

Optimal data archival and security procedures are followed throughout the
process from data collection to analysis. All field and laboratory data sheets are
photocopied and the originals are stored in flame-proof cabinets. Raw data are
routinely backed up onto floppy disks. The entire database is archived on optical
storage devices at the coast and at the Columbia LTER office. Database security
includes redundant weekly backup, password protection, and user account and data
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access administration by BDMS personnel. The fact that no data were lost as a result
of Hurricane Hugo attests to the success of our archival and security protocols.

The BDMS supports two levels of documentation. Level 1 documentation is
accessible via internet, BITNET, or hard copy and contains general information (title,

' investigators, abstract, keywords, etc.) about the project or experiment which

generated a particular data set. Level Il documentation, also available in electronic or
hard copy versions, contains the detailed information necessary for secondary users
to access and utilize the data, and fully understand the conditions under which the
data set was generated. Any individual or institution may access data sharing; all
data are considered non-proprietary two years after incorporation into the BDMS. A

~database usage log is maintained to track usage of LTER data sets. Historically, the

meteorological data has been the most frequently accessed; up to 68 database
requests in a single year.

As a result of the Technological Supplements, significant progress has been
made in enhancing BDMS capabilities. Installation of SUN workstations, optical disk
storage systems, and networking capabilities at both the field laboratory and the main
campus serve to enhance compatibility with other LTER sites, facilitate local archival
and data access, and promote intra- and intersite communication and data sharing.

e. Information Management

Information gathered in NI/WB NERR research and monitoring and the
management implications of this information will be made available to decision-makers
and the public in understandable forms (i.e., in laymen’ s language - not scientific
jargon) through public forums, etc.

Both NOAA and NI/WB NERR will:

0 encourage the dissemination of research results. Methods will include
" journal articles in the peer-reviewed literature.

(e] presentations at professional societies; and

o] special symposia arranged by NOAA or reserves, often in association
with other meetings such as the biennial meetings of the Estuarine
Research Federation or Coastal Zone Managers.

Additional avenues of information exchange will include:

o distribution of a summary of research at the Reserve, workshops,
conferences and teach-ins at the Reserve;
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0 a NI/WB-NERR brochure, distributed with an annual call for proposais at
appropriate conferences and,other events; press releases to local media

o articles in journals of local organizations;
o direct mailings to state and local decision-makers; and
o regular contact with representatives of other state and Federal agencies,

local government agencies, and planning boards.

f. Research/Monitoring Coordination

The Research/Resource Coordinator will not only provide leadership in
coordinating ongaing research at the Reserve but will interact with the Baruch
Institute’s research efforts funded by various sources. Coordination is fundamental
to avoid duplication of efforts and to provide a basis for the development of
integrative research/monitoring initiatives. The Research/Resource Coordinator wili
meet regularly with the Reserve subcommittee on Research and Monitoring, NOAA
personnel, and Baruch Institute researchers. She/he will be in contact with other NERR
sites in order to stimulate comparative research involving more than one site. At
present, many investigators and graduate students from various institutions and
agencies are involved in research in the North Inlet/Winyah Bay region. Effort will be
made by the Coordinator to interact with these investigators. Interaction activities will
take place through formal local meetings, at NERRA meetings, at regional and national
meetings, and by personal communication via electronic mail, telephone, or letters.

F. E ion and Interpr ion_Plan

Education/interpretation will serve as the integrator for all functions of the
NI/WB NERR. As the general public becomes more aware of how an estuarine system
functions and why it is such an important natural resource, the more likely they are
to support the reserve and other estuarine protection programs. A well-planned
education/interpretation program will create a constituency for the Reserve and bring
about positive attitudes and values in the user community.

The program will focus on the values of the NI/WB estuaries and their wise use.
The Reserve is an ideal setting for interpreting estuarine food webs, general biological
principals and coastal processes. K Opportunities exist for focusing on the national
significance of the NI/WB site. It is also an appropriate place to learn about Federal
and state endangered and threatened species. Overall, the program content will be
broad-based, dealing with general concepts and specific issues related to reserve
management. :
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1. Is and Objective

One of the primary goals of the NI/WB NERR is to enhance public awareness,
understanding, and wise use of estuarine resources in the North Inlet and Winyah Bay
estuaries. Specific objectives are to:

0

promote knowledge of the Research Reserve, its resources, and its
programs as well as knowledge of broader coastal issues and concerns
related to estuarine management and protection;

collaborate with other. organizations to provide educational and
interpretive services at this site;

disseminate information gained from research on the Reserve to public
audiences, including government officials, planners, and other
decision-makers.

provide opportunities for teacher training, student projects, internships,
and assistantships where enrolles work jointly with scientists, gain field
experience, and learn about the importance of research results;

enhance interest in and commitment to South Carolina estuaries and
their tributaries through volunteer programs and personal contact with

- reserve resources,;

provide for traditional uses of Reserve sites as provided by state and
Federal law. ' , .

broaden public support for the Reserve by continuing on-going programs
suited to visitors of diverse interests, ages, and backgrounds.

2.  Assessment and Priorities

After evaluation of education programs already in place listed in Appendix | and
in the assessment matrix (Table 5), the priorities listed in Table 6 were identified.
Although our existing education programs are broadly based, limitations of staff and
resources have hindered the realization of our potential. Depending on future funding,
we plan on implementing these priority activities. A timetable for implementation of
the priorities is outlined in Table 7.
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EDUCATION
INTERESTS

Students, Elementary
through High School
Teachers

Non-School Youth
and Leaders

Special Needs

Aduit Students

USER INTERESTS

Local Citizens
Other SC Residents
Histarical
Conservation
Recreationl

REGULATORYALAND
USE INTERESTS

Realtors
Developers
Town & Local
Officials

State & Federal
Agencies

TRADITIONA ER
GROUPS

Boaters

-Sportsmen
Recreational
Fishermen

Tourists

Table 5. ASSESSMENT MATRIX

LIVING RE RCES

-+ USC
Sea Grant'
PEP?
Minority Program®

* Audubon

* Baruch
Foundation’

* NSF

* UsC
PEP?
Friends of Institute’
Baruch Foundation

* UsC
PEP?

Friends of Institute’

* NOAAS

* UsSC
PEP?

ESTUARINE
PROCE.

* Usc
Sea Grant'
PEP?
Minority Program?®

* Baruch Foundation

* NSF®

* USC
PEP? ‘
Friends of Institute’
Baruch Foundation®

* USC
PEP?

* NSF®

* NOAA®

PEQPLE IN THE
RESERVE

* UsC
PEP?

Sea Grant'

“* Baruch

Foundation®

* usC
PEP?

* Baruch

Foundation®

¢ State of SC
Coastal Program?®

* usc
PEP?

The format of the matrix is modified from James Dobbin Associates’ work on Channel Island National
Marine Sanctuary Management Plan. The category Living Resources includes the flora and tauna found in the
Reserve; Estuarine Prgcess details the physical and ecological processes of the estuary, (i.e., hydrology, soils
and energy flow in the estuary); and People in the Reserve includes prehistoric cultures, recent history, and
human use of the Reserve today.
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TABLE 5. ASSESSMENT MATRIX (Contd)

ASSESSMENT MATRIX FOOTNOTES
'Funds from SC Sea Grant Consortium supported development of K-12 pragrams for teachers.
SC’s Public Education Program in conjunction with the Belle W. Baruch Foundation served 35,000 people in
1990.

*Funds granted to USC from the Moore Foundation supported programs in marine science for minority

_students.

“The Audubon Society has an annual bird count on the Hobcaw Barony.

5The Baruch Foundation sponsored a continuing education program which in conjunction with USC attracted
35,000 people in 1990.

*The National Science Foundation supported a program in marine science for minority students.
7Friends of the Institute supported programs geared to user interests.

SNOAA support program on impact of urbanization on coastal systems including importance to regulatory
process.

%SC Coastal Council sponsors programs on issues related to coastal management.
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PRIORITIES

Establish information
clearinghouse/resources file
at visitor/education site

Develop a variety of
promotional materials
including:

. brochures

. regular news releases

in local papers

. @ Reserve newsletter

. interpretive posters

. slide presentations

Encourage and expand
current programs

Develop a series of evening
programs and/or day-long
conferences for the public on
topics relating to coastal
issues

Develop educational programs,
designed primarily for
teachers’ training, which take
participants out to various
sites; implement "researcher
-in-the-schools™ program in
area high schools, as foilow-
up, invite qualified students to
assist researcher '

Provide a historical overview of

the region’s. development,
especially the interaction of
peaple and resources

Table 6. EDUCATION PRIQRITIES

AUDIENCE

General public/education
interests/government agencies

General public especially
landowners, fishermen,
developers, local officials

Nonschool youth leaders, USC
(students, docents,
researchers), private
organizations, government
agencies

Users of estuary, local/state
officials, realtors and
developers, and other SC
residents

Teachers and High School
Students

General Public/No Specific
Audience
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METHOD OF

IMPLEMENTATION

Continue to improve
interagency communication
and information

exchange through Reserve’s
advisory committee

Work in cooperation with
information personnel in SC
Coastal Council, SC Sea
Grant Consortium, USC, etc.

Develop MOA’s where
appropriate
(i.e., Sea Grant)

Reserve staff with assistance
of SC Coastal Council, USC
Center for Environmental
Policy and representatives of
advisory committee to "host"
series

Reserve staff in cooperation
with NSF, Department of
Education, other
groups/organizations;

or other appropriate
researchers to help

develop a series of
presentations

Cooperation of USC Institute
of Archaeology



First Year

Sacond Year

Third Year

Fourth Year

On-going

EDUCATION OUTREACH

. Provide g‘eneral public

with material

. Expand exhibits
. Research and information

coilection on history of
region

. Begin interpreting Reserve

environment

. Develop brochures

. Develop living resource

inventory of Reserve area

. Print material on history

of region

. Develop series of video

tapes
Displays of history of region

. Set up guidelines for

researcher-in-the-school
program

. Implement researcher-in-the-
"school program

. Involve docents in research
. Provide speakers and printed

material to local residents

. Incorporate Reserve

information into hunter
and aquatic classes

. Publish a newsletter at

regular intervals
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Table 7. IMPLEMENTATION OF NI/WB EDUCATION PROGRAMS/ACTIVITIES

ON-SITE

Develop interpretative signs

. Conduct field trips

. Expand short course

offerings

. Implement teacher training
. Develop curriculum materials

for teachers

. Expand public lecture series

. Coordinate programs for

youth groups

. Expand teacher training

program



3. General Context for Management

The NI/WB Reserve includes both the marsh/marine part of the 17,500-acre
wildlife refuge (Hobcaw Barony), which was set aside in perpetuity by the late Belle
W. Baruch for the purposes of research and education, and the public waterways of
North Inlet Estuary and Mud Bay. Establishment of the Reserve on this site is
consistent with Belle Baruch’s Will and provides a unique opportunity for exchange
of information between scientists and public audiences. A delicate balance must be
struck to maintain the special research integrity of the site while providing
opportunities for people to see and learn from the research program. Extreme care
will be taken to develop an education program that is sensitive to and protects the
significant research value of the Reserve. A number of policies and areas for
education program development ase outlined which should complement the research
and management goals of the Reserve,

4. General Policies
Several policies will guide the development of the education program:

o Only educational activities which will have no negative impacts on the
Reserve environment and its research projects will be implemented.
Activities will be discontinued or changed if, after review by the site
management team, the Advisory Committee and the Belle W. Baruch
Foundation Trustees, they are found to conflict with this policy.

o Much of the content for the programs will be based on the findings from
research at the North Inlet-Winyah Bay Reserve and other NERR sites.
Findings will be shared with general audiences and specific target groups
such as teachers, K-12 students, policy-makers, and community leaders.

o) Reserve educational activities will be coordinated with and complement
the Public Education Program of the Belle W. Baruch Foundation,
administered through the Bellefield Nature Center. The Nature Center
currently sponsors a diverse program that focuses on several ecosystems
in the coastal plain of South Carolina. The Reserve’s educational
program will expand offerings in subjects pertaining to estuaries and
coastal zone management.

o} The Reserve’s education program will also be coordinated with. other
local and state organizations that are involved with coastal education
programs.
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5. Interpretive Themes and Messages

Our understanding of estuaries changes as new information is added to the
relatively young field of estuarine research. Consequently, themes and messages for
program content need to be flexible and sensitive to new discoveries about estuaries.
Fortunately, North Inlet Estuary has been studied fairly intensively over the past
decade, providing a foundation for supporting some initial themes and messages that
will be incorporated into the education program: '

o} Estuaries are complex ecosystems that are mtrncately linked to
neighboring landward and seaward ecosystems.

o] Complex interactions, involving nutrient cycling, water movements, and
energy flows through food webs contribute to the dynamic functnonlng
of estuaries.

o Estuaries serve important functions as nurseries for fish and shellfish, as
feeding and nesting areas for birds, and as buffers from storms.

o] People are members of the estuarine ecosystem and also affect its
functioning through interactions with the system.

o The North Inlet-Winyah Bay National Estuarine Research Reserve serves
an important role as a site for research, management, and education

about estuaries.

Specific examples that relate to these themes will be incorporated into program
activities and materials. In addition, Table 8 visually depicts themes and messages
for interpretive displays which are consistent with those emphasized at other NERRS.

6. Printed and Audiovisual Materials

Brochures, special publications, and a regular newsletter are planned to promote
knowledge of the Reserve, its resources, and its program, and to disseminate
information gained from research to public audiences. A general brochure about the
Reserve, its goals, and opportunities available for researchers and the public, will be
one of the first materials developed. it will be consistent with the "common look" site
brochure developed by NOAA, SBD. The Baruch Institute currently publishes the
newsletter, "TIDINGS," which is distributed to members of Friends of the Baruch
Institute. Research, education and management activities of the Reserve program will
be featured in this established newsletter. In addition to the mailings to members,
copies of the newsletter will be disseminated to interested people upon request,
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including visitors to the Bellefield Nature Center. Special publications on selected

topics will be developed as needs are identified. Effort will be made to print these
publications on recycle_d paper.
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Table 8. Themes and Messages for Reserve Interpretation.

Orientation
What is the Reserve? How to Get There Wh There Method of
Communication
. Definition . What are the major . What can | expect .
. It is different access points? to see? Brochures
from or similar to . Where can | park? . What can | do? Maps

Press Releases

areas

. How do

communities here
differ from
other sait marshes

. Examples of

species adaptation
10 estuarine
environment
(tolerances, etc.)

identification
. Salt marsh insects
. Estuarine fish

and special
adaptations of salt
marsh species

a park; A . Where are the What are the best
. preserve? trailheads? places Newsletters
. How big is it? and times?
What does in . What can | not do?
include? . What other
. What are its information
boundaries? is available?
. Uniqueness of the
North Inlet
Living Resources
Ve ign Invertebrates and Birds and Mammals Method of
. Salt marsh . Species associated . Waterfow! and . On-site exhibits,
vegetation and with various shorebird tours
upland habitats identification . Multi-media
communities/mud . Intertidal . Protected species - presentations
flats/ intertidal invertebrates . Species life history . Fact sheets

. Appreciated field
guides

rglo

. What are the

water-
sheds

. How does the flow

regime vary
seasonally?
Annually?

. Saltwater and

freshwater balance

. Watershed

changes and
system
response

Estuarine Process

The Soil Envirgnment

. What are the
different soil
environments?

. Soil saiinities

. Sedimentation

85

Energy

. Basic food webs

. Unique aspects of
primary
productivity
{detritus-algae)

. Changes in energy
flow

Method of
Communication

. Maps f{i.e. relief)

. Research abstracts

. Computer
simulation

. Curriculum
materials



People in the Reserve

Prehistoric Cultyres Recent History Human f th Method ot
Reserve Today Communication
. What evidence is '
there of past . Early history and . The value of . Lecture series
cuitures depending nearby settiements multiple . Curriculum
on reserve . Changing land compatible materials
resources uses use (possibilities/ . Rotating exhibits
. Were there in the past threats of change)
different centuries . Agriculture today
cultures in the . Agricultural . Estuarine Research

area? Did these
change with time?

development in the
estuary

. Historicat floods

and drought

. Birding in the

Reserve

. Canoeing, fishing,

hunting, boating

. Resources study,

photography

. History of wise

use

. Management of the System

The National rdin What Visitors Can Method of

Estuarine Research Managemen Do to Help mynication

Reserv m

. Who administers . Who owns the . Participating in . Brochures
the program? Reserve? visitor surveys and . Guided Tours

. What are the other . What do the maonitoring projects . Newsletters

estuarine research
reserves in the
South Atlantic?

various public
agencies do?

. What is being done

. Providing

comments on
exhibits and tours

In the US? now to better . Following

. Why do we have manage the regulations
reserves? Reserve . Letting others

. Who is the {i.e. resource know about the
Reserve " protection)? Reserve
Manager? . What kind of Brochures

research is taking
place in the
estuary?

. Why is land being

acquired?

. How is everything

coordinated?

. Volunteer Group
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Instructional materials for teachers are also planned to complement teacher

" training activities and field study programs for school classes. The Bellefield Nature

Center currently provides information to teachers participating in its field study and
outreach programs. These materials provide background information on the subjects,
pre- and post-visit activities, and lists of resource materials. Additional instructional
materials will be developed for the Nature Center and the Kimbel Center to increase
the learning experiences of teachers and students who participate in new programs
developed for the Reserve.

In addition to printed materials, audiovisual presentations will be created for use
at the Nature Center, the Kimbel Center, and in outreach programs. A video program
about the Reserve and its activities would be very beneficial in expanding public
awareness and understanding of estuaries and the value of research at the reserve
site. The program would be shown on a regular schedule to visitors of the Centers
and would also be available on a loan basis to interested schools, civic groups, or
other organizations. Slide presentations are another medium that will be developed
to further people’s understanding of estuaries. The slide shows would be available
to staff members who will make presentations at meetings of interested groups.

Exhibi igns and Promotional M

The Bellefield Nature Center currently houses a variety of exhibits pertaining to
the history and ecology of the wildlife refuge, Hobcaw Barony, and the research
activities of the Baruch Institute of Clemson University and the University of South
Carolina. Additional interpretive displays that relate specificaily to estuaries and the
goals and programs of the Reserve,will be developed at the Nature Center and Kimbel
Center. A portable exhibit about the Reserve is aiso planned which can be taken to
professional meetings and festivals to help promote the site to a wide spectrum of

people.

The Reserve will also be promoted through distribution of the general brochure
described in the printed materials section. In addition, NI/WB NERR signs identifying
the Reserve and the appropriate supporting agencies will help draw public attention
to the special designation of the site. A sign will be constructed and placed near the
highway entrance to the property and other smaller signs are planned to help identify
the Reserve from the water.

8. Pr iviti n rvi

Many of the education program goals will be achieved through program
activities and services provided to general audiences and specific target groups. The
Reserve’s education program will build on and expand upon successful activities and
services already in place through the Belle W. Baruch Foundation’s Bellefield Nature

87



Center and the University of South Carolina’s Continuing Education Program (see
Appendix | for summary of 1990 activities). In addition, there will be a maximum
effort made for interaction with education programs at other NERR sites. ’

The Baruch Foundation currently provides a very popular field study program
for school groups. Thousands of students each year participate in the program and
learn about one or more of the coastal ecosystems on the property. Salt marshes are
one of the systems covered in the field study program. As funds become available

to increase staff for the field study program, more salt marsh studies can be
scheduled. ' .

A wider selection of short courses dealing with estuaries will also be offered for
members of the public and educators. Some of the topics for future short courses
include, but are not limited to, coastal birds; fishes; life in the pluff mud; oysters and
clams, shrimps, crabs and other crusty creatures; coastal photography; historical uses
of estuaries; and coastal management. Teachers may elect to take the courses to
receive credit towards re-certification.

Special college-credit workshops and courses for teachers are also planned to
provide teachers with information and field and classroom experiences pertaining to
estuaries and coastal zone management. These programs will be designed to provide
teachers with the information and skills needed to lead their students in studies of salt
marshes anywhere in the state without the help of an outside resource person.

Public lectures and forums that address topics and issues of current public
interest and concern will also be continued and expanded at the Reserve site. These
programs will be designed to provide factual information on various aspects of the
issues so that people can make informed decisions.

Guided tours of the property are presently conducted on a weekly basis for
interested members of the public and tours of the Reserve will be incorporated.

Information about the research and educational activities of the Reserve will also be

built-into this tour led by Nature Center employees. This information will be easy to
insert since the tour includes stops along marsh areas to be designated in the Reserve.

The education program, in addition to field studies, tours, short courses,
teacher workshops and public forums conducted on-site, will encompass outreach
efforts into surrounding communities. The successful school "Outreach Program” of
the Bellefield Nature Center brings hands-on nature experiences into local classrooms.
This program will be expanded to include more offerings pertaining to estuaries.
Teacher information packets will be developed to enhance these programs. Reserve
scientists and other staff members will also present programs at meetings of area
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organizations upon request. In addition, efforts will be made to assist outside tour
guides in the area with up-to-date information about the Reserve and the area’s rich
coastal resources that they can incorporate into their guided programs.

The Nature Center does not currently have a volunteer program. Volunteer
programs will be developed to provide opportunities for interested members of the
public to interact more closely with both the education and research activities of the
Reserve. The education volunteer program will be coordinated with the Nature Center
administration and supervised by the Reserve Education Coordinator. The research
volunteer program will also be administered by the Research/ Resource Coordinator
and will be consistent with policies of the Baruch Foundation. A limited number of
volunteers (to be approved by the Baruch Foundation) will be involved in the program.
Education program volunteers will be particularly useful in greeting visitors and
answering questions at the Nature Center and Kimbel Center, thus allowing Reserve
staff members to conduct more programs in the field.

A student internship program will also be implemented, as funds become
available, in order to complement the education program. Student interns would
become involved in and assist with on-going education programs as well as the
development of printed educational materials and exhibits.

9. Public A nd Recreation

Traditional public access policies and recreational activities that pertain to the
Belle W. Baruch Foundation’s property (Hobcaw Barony) included in the Reserve will
be maintained. Currently, public access to the upland portions of the property is
restricted. Authorized individuals, including researchers and students, involved in
approved projects: utilizing the resources of the Reserve can enter through an
electrically controlled gate near U.S. 17. Visits by student groups, participants in
workshops and symposia, and other special groups can be arranged through formal
programs associated with The University of South Carolina or the Belle W. Baruch
Foundation. Tours of the site will be coordinated with the Nature Center of the Belle
W. Baruch Foundation. The general public can visit the Bellefield Nature Center at the
US Highway 17 entrance to Hobcaw Barony (approximately 1 mile north of
Georgetown and 8 miles south of Pawleys Island).

Access by water to the wetland areas of the Reserve via tidal waters under the
jurisdiction of state and Federal agencies is permissible by boat including power boats.
Members of the public are able to carry out traditional recreational activities in the
tidal waters and marshes, but must adhere to state laws. Thus, traditional uses such
as hunting on the marshes, fishing and shelifishing will not be infringed upon by the
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establishment of NI/WB NERR and people are free to access these areas by water (see
section Il A and Il B for description of traditional uses). Traditional public use will be
encouraged to the extent that is consistent with Reserve goals and objectives.

10. Coordination of Education Efforts

a. Coordination with Existing Programs

The Education Coordinator will interact with education programs existing
in the public and private school systems, Coastal Zone Education Center, S.C.
Aquarium, etc. The Reserve will work with these groups and organizations in a
supporting role. Within the Reserve, the resuits of research will be incorporated in the
education program and potential research questions raised by the public will be
‘transmitted to the Research/Resource Coordinator.

A special effort will be made to coordinate educational activities with the
ACE NERR located south of Charleston, South Carolina.

b. rdination with NERR

Newsletters, special events and other news at the NI/WB NERR will be
distributed to other NERR staff throughout the U.S. Information will be provided on
a regular basis to NOAA. The Reserve Manager and/or Education Coordinator will
communicate directly and frequently with NOAA and attend NERR Manager meetings
and the annual NERRA conference.

c. rdin n with Other Agenci

Efforts will also be made to coordinate with other agencies, groups and
~ programs on educational projects. Examples of these groups include other state
agencies, Sea Grant, USFWS, NOAA/NMFS, Georgetown County Chamber of
Commerce, S.C. Marine Education Association, etc.

G. Publi li
1.  Policy
Public access to the Reserve will follow existing practices in that the
public has access to the North Inlet and Winyah Bay portions of the Reserve by boat,
including power boats. According to Federal and State laws, no tidal waters can be

restricted to public access. Currently, public access to the uplands portions of the
praperty, including areas included in the Reserve boundaries is restricted.
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2. rrent and Pr Lan o Poli

Traditional public access policies that pertain to the Belle W. Baruch
Foundation’s property (Hobcaw Barony) included in the Reserve will be maintained.
Currently, public access to the upland portions of the property is restricted.
Authorized individuals, including researchers and students, involved in approved
projects utilizing the resources of the Reserve can enter through an electrically
controlled gate near U.S. 17. Visits by student groups, participants in workshops and
symposia, and other special groups can be arranged through formal programs
associated with The University of South Carolina or the Belle W. Baruch Foundation.
Tours of the site will be coordinated with the Nature Center of the Belle W. Baruch
Foundation. The general public can visit the Bellefield Nature Center at the US
Highway 17 entrance to Hobcaw Barony (approximately 1 mile north of Georgetown

~and 8 miles south of Pawleys Island)

3. Current and Proposed Wetland/Navigable Water Use Policy

Public access to the Reserve will follow existing policies in that the

~ public has access to the North Inlet and Winyah Bay portions of the Reserve by boat,

including power boats. According to State and Federal laws no tidal waters can be
restricted to public access. The South Carolina Coastal Council reaffirmed this policy
on public access in the Reserve in a Resolution passed on December 13, 1991
{Appendix M). Research plots, which will be studied for a finite period of time, will
be marked with signs requesting that they not be disturbed by the public. '

Access by water to the wetland areas of the Reserve via tidal
waters under the jurisdiction of state and Federal agencies is permissible by boat
including power boats. Members of the public are able to carry out traditional
recreational activities in the tidal waters and marshes, but must adhere to state laws.
‘Thus, traditional uses such as hunting on the marshes, fishing and shellfishing will not
be infringed upon by the establishment of NI/WB NERR and people are free to access
these areas by water. Traditional public use will be encouraged to the extent that is
consistent with Reserve goals and objectives.
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APPENDIX A

Tripartite Agreement



STATE OF SOUTH CAROLINA )
: ) AGREEMENT
COUNTY OF )

THIS AGREEMENT made this __22_day of February

]

1973, among THE BELLE W, BARUCH FOUNDATION (the "Foundation'),
CLEMSON U’NIVtRSITY. and the UNIVERSITY OF SOUTH CAROLINA,
WITNESSETH:

WHEREAS, the FOUNDAT]ON owns over 16,000 acres of maritime
properties in Gecrgetown County, South Carolina, and i{s a charitable organiza-
tion declared exempt from Federal income taxation by an Interaal Revenue
Service ruling dated Decemberr 24, 1964, snd an operating foundation by aa
Iateraal Revenue Service ruling dated January 17, 1973;

WHEREAS, the FOUNDATION was created pursuant to the last will
and testament of Belle W. Baruch, (which will was duly admitted to probate by
«:e Surrogate's Court of the County of New York, State of New York), the
pertinent provisions of said will, (a copy of which is annexed hersto) stating as

follows:

#2%To invest and reinvest the trust property, and, in perpetuily,

to collect the income therefrom, and, after paying to the Trustees
such commissions for the administration of the Trust as are
allowable under the laws of the State of Scuth Carolina, and such
other expenses of the administration of the Trust, and other propsr
legitinate expenses, to use said net income f{or the purpos~s of
teaching and/or research in forestry, marine biology, and the care
and propagation of wildlife and flora and fauna in South Carolina,

in connection with colleges and/or universities in the State of
South Carolina, The college or colleges or universities in South
Carolina, and-the teaching and research for the charitable uses
and purposes above set forth in this Article shall be selected

from timae tq time by the Trustees, or a majority of those serving
at any time. The Trustees, in addition to all other powers given
under this Will, are authorized to pay all or part of the expenses -
of teaching and/or research in connection with any college or
colleges and/or universities in South Carolina sslected by the
Trustees, which will, as a part of its research or sducational
program, assist in the carrying out of the educational snd
charitable uses and purposes of this Trustes?

QTS definitely wish the house at Hobcaw to be used as 3 laboratory
for the teaching and/or research in forestry and/or marvine life in
conngction with a college Tt university in the State of South Carolina.

tu1] gpeeilically empower my siid Trustces to keep, maintain and
improve any lands ar buildiap that may be a part of the corpus

of the *=URUST, anel to make such additions and peemanent improve-
ments to the propertr as will incrcase its praductivity and its useflul-
ress for the charit: hle purposes nf this Foundation Trustre™;
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WHEREAS, an agreement was entered into between the FOUNDATION and
CLEMSON UNIVERSITY on November 14, 1963, designed to implement a program
developed by the FOUNDRATION in conjunction with the UNIVERSITY and pursuant
‘to which CLEMSON UNIVERSITY has {furnished professional advice to the FOUNDA-
TION with respect to the scientific management of forested lands, beach u?aa. and
aquatic environments, and the operation and management thereof in thcirvuu asa
research and teaching facility; assembled data with respect to trees and vegetation,
and the succession and interaction of plant and wildlile po~ atioms; made studies
of soil types, insects and diseases; developed and impleme .ad programs of research
on forestry; and conducted blolegical investigations of the FOUNDATION'S property;
and
WHEREAS, an agreement was er.:tcred ioto on March 22, 1972, between
the FOUNDATION and the UNIVERSITY OF SOUTH CAROLINA, designed to implement
a1t ~ogram developed by the FOUNDATION in conjunction with the UNIVERSITY and
pursuant to which the UNIVERSITY OF SOUTR CAROLINA has furnished professional
advice to the FOUNDATION with respect to the preservation of marsh and estuarine
areas and the operation and mnaumcﬁt thereof {n their use 23 a research facility;
made studies on the functioning of high salinity marshes; developed programs of
research in marine biology; and erected a laboratory for the eon&u:t of such
research on the FOUNDATION'S property; and
WHEREAS, the FOUNDATION has reviewed with CLEMSON UNIVERSITY
and the UNIVEZRSITY OF SOUTH CAROLINA the desirability of a long-range joint
program directed towards the coordination of activities and procedures of the
UNIVERSITIZES and FOUNDATION in inter-related spheres of {nterest and pursuit
with a view to assaring the presarvation and conservation of the scological and
environmaental qualities of the FOUNDATION'S property and the preservation of its
hist:  cal value as a wholse: and
WHEREAS, {n recogaition of the idantity of the interests of the FOUNDA-
TION and the UNIVERSITIES as state uajversities in the preservation and conserva-
tion in perpetuity for tha benefit of the State of South Carolina and tha public of the
valuable roscurces of the FOUNDATION'S property, the !‘OUNDATION has concune

trated and is desirons a( continuing to concentrate its avail=ble furds towards
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this objective and special research and teaching projects in forestry, mariae

biology and the care and propagation of wildlife and flora and fauza in the State

‘of South Carolista it conducts on its Propersty; and

\VHE&'-'_‘AS, in recognition of the value to L’;xe public of the c‘ocrdina:ion
of the activities of the FOUNDATICN, and the UNIVZRSITIES, and their coatinuance,
the TCUNDATION has determined thas its Purposes would be furthersd by ‘he opera-
tion, management, 2ad use of its propersy as pravided for ia t.':vis agreement,

NOW, THZREFOQORE, in co.ﬁide raZoz of e mutual agreemesats con-
tained ':.eéein, the parties hareto Reredy agree as follows:

1, Use of Prozearsy

~ Sv9ject to the terms and cocditions of this agreemen?, the TOUNDATION
shall {rom t:.:’:.e to time with the aid and coasultation of CLIMSON UNIVERSITY and
the UNIYERSITY CF SOU'FH CAROLINA, delineate by zones depicted on appropriate
rmaps the specific areas within the TOUNDATION'S propersy whick the UNIVERSITIZS
€an =manage ku.d use in conjuaction with the FOUNDATION. Delineation of these
areas may be changed o modified in accorda.nc.e with Article 19 of this agreement
and in such manger as shall seem to the TOUNDATION rr}ost appropriate for the
achievement of its goals, but such delineation shall be made only after the UNI-
VERSITIES have each hHad opportunity to relate to the FOUNDATION both the status
of their research activities aad the nature of and extent of any increases or decreases
they may v(-i.éh to seek in the scope of their activities or responsibilities, or whi;:h
may be necessitatad by chacge of circurmstaaces.

Subject ta the terms and conditions of this agreement, and for the

purpose of conducting-a joint project with: tha-F.OUNDATION.- the FOUNDATION shal
permit CLEMSON UNIVERSITY to use and occupy in conjuaction with the FOUNDATION,
the areas within the portion of the FOUNDATION'S propersty herein describad as the
FOREST-MARINE AREA at the locations marked in greea on the map of the FOUNDA-

TION'S property attached hereto as Exhibit "A."" The FOUNDATION, subjact to the
terms and conditions of this agreemant, shall further permit CLEMSON UNIVERSITY,

"to use and occupy the building on the FOREST-MARINE AREA provided for {ts

resident director, and the building provided oa such area for its resident forester,



and other buildings en such 2rea 23 the FOUNDATION may designate, and to use

the equipment, furniture, furnishings and othar personal progerty of the FOUNDA.
TION located therein or used in connection there;vith provided, however, that the
bﬁIVERS£TY QF SOUTH CAROLINA in accordance with use plans developad by
CLEMSON UNIVERSITY ia cocrdination with the UNIVERSITY CF SOUTH CAROLIVA
and the FOUNDATION, shall have the right to conduct meetizgy, discussions, sem-
inars, exhiditions, and other such activities at Hobeaw House, and for such purposes
also to use the equipment, furniture, furnishings and other personal praperiy of the
FTOUNDATION located thereia or used in connection therewith ia such macaer as
shall not interfere with the effective use and mai=tenance theresocf by CLTIMSON UNI-
YERSITY., CLEMSON UNIVERSITY shall have tha responsidility for initiating

the consultatioas necessary for development of a coordimated plan for the use of
Hobeaw House, and the UNIVERSITY CF éOUTH CARQLINA and the FOUNDATION
shall be responsible for makiag timely responses to the initiatives of CLEMSON
UMTVERSITY in this regard; and CLEMSON UNIVERSITY shall have the discretioa

to resslve schedul; conflicts in such mannes as in its judgmeat shall seem most
reasonahlvc in effscting the purposes of this agreerment but in each izstascs shall
coordinate its decision with the FOUNDATION.

CLEMSON UNIVERSITY, subject to the terms and coaditioas of this
agreement shall with the FOUNDATION use the FOREST-MARINE AREA, and shall
uss and occupy the said buildings provided for its rasideat director and its resident
forestar, shall use and occupy Hobecaw House and other buildings designated by the
FOUNDATION iz accordance with the terms stated above and shall use the said
cqupﬁzcng. furniture, furaishings aad other personal property of the FOUNDATION
located therein or used {a connection therewith, and shall use and occupy the
portion of the boat building in MARSH-MARINE AREA now ia use and occupied by
ft, in accordancs with the tor#u stated below, exclusively for the purpeoses
snumerated in this agresment, such use and/er occupancy to be conducted in a
manner serviag aad {a flurtherance of the FOUNDATION'S purposes and programs
to preserve and conserve the ecological and saviroamental guntiu of lts property
{of which the FOREST -MARINE AREA forms a part) aad the preservation of its

historical valaa,



Subject to tha terms and conditions of this agreement, the FOUNDATION
shall permit the UNIVERSITY OF SOUTH CAROLINA to use and occupy, ia conjune-

tion with the FOUNDATION, the areas within the portion of the FOUNDATION'S

‘property herein descrived as the MARSH-MARINE AREA at the locatioas marked

{n blue on the map of the FOUND‘ATION'S property attached hereto as Exhibit "A."
The UNIVERSITY OF SOUTH CAROLINA, in conjunction with the FOUNDATION,
shall also have the use of and shall occupy the marine biology laboratory building

and other buildiags as the FOUNDATION may designate on the MARSH-MARINE AREA
and shall also use and occupy the boat building on the MARSH-MARINE AREA:
p:ovidc&. however, that CLEMSON UNIVERSITY shall continue to have the use and
occupancy of e portios of said boeat buildiag on the MA.RSH-MA.RINE AREA which is
now in use and occupied by it, and provided !uthe‘r that such use Iﬂ‘d occupu;:r of

the boat house dy CI..E:MSONI UNIVERSITY shall not iaterfere with the effective use
‘hereof by the UNIVERSITY OF SOUTH CAROLINA, The UNIVERSITY OF SOUTH
CAROLINA, subject to the terms and conditions of this agresment, shall, with the
FOUNDATION, use the MARSH-MARM AREA, and shall use and occupy the marine
biolog‘y laboratory bullding lit\uttd on such area and other buildings as the FOUNDA-
TION may desigaats and shall use and occupy the boat building thareon (other thaa

the portion of such boat building now ia use and occupied by CLEMSON UNIVERSITY),
exclusively for purposes snumerated in this ngrumcﬁt. such use and/or occupancy

to be conducted in a manner serving and in furtherince of the FOUNDATION'S purposs
and programs to preserve and eonicrv- the ecological and environmental qgaunu

of its property (of which the MARSH-MARINE AREA forms a part) and the preserva-
tion of its historical imporancs. .

CLEMSON UNIVERSITY shall have, in conjunction with the FOUNDATION,
the custedy and use of maintenance and safety equipment of the FOUNDATION located
on or within the FOREST-MARINE AR:A ‘or used in connection with maintenance of
roads, buildings and equipment. CLEMSON UNIVERSITY shall also have, ia conjunc-
tion with the FOUNDATION, the use of boat landings, docks, piars, boats and other
transportation equipmant and maintanance and salety equipment of the FOUNDATION

located on or within the MARSH-MARINE AREA in connaction with the performance
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By it of its obligatians under this 3greement {a respect 0 roads and land are2s
within the MARSH-MARINE AREA!

The UNIVERSITY OF SCUTH CAROLINA shall, in conjunction with the
FOUNDATION, have the use of boat landings, docks, piers, boats and other transpor-
tation and safety equipmaen! of the FOUNDATION located on or withia the MARSH.
MARINE AREA in connection with the performance by it of its obligations wader
this'agreement in respect to areas within the MARSH-MARINE AREA; provided,
however, that CLEMSON UNIVERSITY, ia accordanca with u-u plans developed by
the UNIVERSITY OF SOUTH CARQLINA in coordination with CLEMSON UNIVEIRSITY
and the TOUNDATION, shall have the right ¢ use the boat lacdings, docks, piers,
boats and other transportation equipment of the OUNDATION located on the MARSH-
MARDINE ARE A, in suchk manner and at such tirmes as :.iall not interfere with the
effective use thereof by the UNIVERSITY OF SOUTH CAROLINA. The UNLVERSITY
OF SOUTH CAROLINA shall bave the sespoasibility for initatiag the consultations
necessary for development of 2 coordinated plan for the use of these facilities and
CLEMSON UNIVERSITY and the FOUNDATION shall be responsible for making timely
Tesponses to tae initiatives of the UNIVERSITY OF SOUTH CAROLINA ia this
regard, and the UNIVERSITY OF SOUTH CAROLINA shall have the discretion te
resolve schedule conflicts in such rmanner as in its judgment shall seem most
reasonable in effecting the purposes-of this agreemeant but in each instance shall
coordinate its decision with the FOUNDATION.

Access roads and water routes to and withia the FOREST-MARINE AR A
and the MARSH-MARINE AREA and parking sites within such areas (except garki.ng
sites for buildings in use or occupisd by the resident director aad resident forester
of CLEMSON UNIVERSLITY and for the marine biology laboratory building in use
and occupied by the UNIVERSITY OF SCUTH CAROLINA), shall be used in common
by the UNIVERSITIES and the FOUNDATION; p:;ovid-d. however, that CLEMSON
UNIVERSITY, ia consultation with the UNIVERSITY OF SOUTH CAROLINA and the
FOUNDATION, shall have the authority to r-;ﬁht- traffic so as to ensure the offi-
cient malatenanece of facilities and a minimum of trafflc coaflicts for efflcient and
safe use of the properties, aad the UNIVERSITY OF SOUTH CAROLINA shall

have comparable authority and respensibility with respect to water Toutes.
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Thg FOQUNDATION may frem time to time grant easements and other
rights to others over the FOREST-MARINE AREA and/or MARSH-MARINE AREA
and may make such additional uses of the FOREST -MARINE AREA and MARSH-
MARINE ARZA as in each case shall not interfere with the effective use of the
same by the UNIVERSITIES for the purposes enumerated in this agresmeat. Any
such use of FOREST-MARINE AREA and/or MARSH-MARINE AREA by tha FOUNDA-
TION shall ba subject to safety regulations prepared by the UNIVERSITIES and
approved by the FOU’I‘{DATION as provided in Article 2 of this agreemant.

 The boundaries of the FOREST -MARINE AREA and the MARSH-MARINE
AREA, determined by the FOUNDATION in consultation with the UNIVERSITIES,
shall at all times encompass act less thaz the entire acreage of the FOUNDATION'S
property. Any comtigucus property hereafter acquired by che FOUNDATION shall,
if the FOUNDATION in its sole discretion so determines, be added to either area
and shall be subject to the terms and conditions of this agreemeant. (It is recognized
tr t a portion of the FOUNDATION'S property is subject to the legal life tenancy
gx;;nted to Miss Ella A. Severin by the will of Belle W. Baruch, aad that no pro-
visions of this agreement shall in any wise affect such legal life tcnuéy.)

2. Safety Regulations

Each UNIVERSITY shall prepare and submit for approval by the FOUNDA-
TION cormprehansive ;aiaty regulations appertainiag to its azsa(s) of responsibility.
These shall isclude, without being umitid to, firq rules and precactions, emergescy
Qarni.ng systams, communicalion procedures, admission restrictions, permits and
identification badges. Regulations on road use,. speed limits, trafiic contr'ol and
their enforcement, shall be the responsibility solsly of CLEMSON UNIVERSITY.

Enforeemeant of safety regulations with respect to the use of water routes shall be

" the responsibility solely of the UNIVERSITY OF SOUTH CAROLINA.

3. Protactlen of Property

It is recognized by the parties to this agreement that the primary value

of the FOUNDATION'S property is the availability of the diverse environmental

and ecological characteristics of the FOREST -MARINE and MARSH-MARIMNE AREAS,

with their wildlife populations, for the purposes of teaching and research.
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Therelore, itis esgential that these physical qualities be conserved and preserved
in such s manner ;s‘ to offer the widast range of benefits from use of the preperty
for teaching and/or research in forestry and marine biology, aad the cares and
propagation of wildlile and flora and {auna in perpetuity. Ia the event any activity
shall be engaged ia on the FOREST -MARINE AREA and/or MARSH-MARINE AREA
that adversely affects the teaching and research values of the FOUNDATION'S
property, the UNIVERSITIES shall take such steps as aTe necessary to cause the
cessation of such aetivity or to compel its discontinuance and to prevent its
resecurreacs.

UNIVERSITIES shall atternpt to secure assistancs and services available
{rom law. enforcemaent officials of the state, local and fedsral goveraments for the
protection of the FOU‘NDATION"S property.

UNIVERSITIES shall cooperats with the FOUNDATION, upon its requast,
in attempting to have its properties declared a sanctuary both stats and federal,
and 1 otherwise affording to FOUNDATION'S property the protection provided by
.conucrvnuon and simnilar laws.

4, Operations and Activities

CLEMSON UNIVERSITY, in sccordance with its past practics, shall
continue to provide professionsl advice to the FOUNDATION with respect to the
scientific management of the FOREST-MARINE AREA, and the operation thervof in
{ts use as a research facility, and, in accordance with programas and policles
heretofore and Yereafter initiated and/or approved by the FOUNDATION, shall
continue, In conjunction with the FOUNDATION, to coaduct n;ouch and provide
teaching in forastry and the care and propagation of wildlife, flora and fauns within
the FOREST -MARINE AREA, as depicted on the map attachad hereto as Exhibit A, "
and to develop and impleament management concepts and procedures within the
FOREST-MARINE AREA.

The UNIVERSITY OF SOUTH CAROLINA, i{n accordance with its
past practice, shall continue to provﬁl- professional ;dﬂeo to the FOUNDATION
with raspact to the preservation of tha MARSH-MARINE AREA and the operation

thercof ln its use as a research lacility, and In accordance with programs and
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policies heretofore and hereaiter {nitiated 3nd/or agaroved by TOUNDATION,
shall continue, in conjunction with the TOQUNDATION, to conduct research and provide
teaching in mariae biology and the care and propagation of wildlife, {flora and fau_1;
within the MARSH-MARINE AREZA, as de;L;:ed on the map attached zereto as
Exhidit "A, " and to develop and implement rmacagement concepts and procedures
All activities conducied by the UNIVERSITIES on the FOUNDATION'S
property and all decisiozs of the UNI'VERSITLES which involve the censernn‘.an._
preservaticn or use of the TOUNDATION'S property must te approved by the
FOUNDATION ia advance,
Alsar :o:suih.:".:n with azd the 1pproval of the FOUNDATION, esach
of CLZIMSON UNIVERSITY and the UNIVZRASITY OF SOUTH CAROL™A shall:
(i) Conduct spacial serminars, lectures and symposia vnt.hm
its field of interest for scientists acd advanced students.
{ii) Zagage in teachizg and research programs determined
to be of value in carrying out the purposes of this agree.ment.
(iii) Each of CLEMSON UNIVERSITY and the UNIVERSITY
OF SOUTH CAROLINA shall provide the FOUNDATION mth pragress
- and completion reports on approved propeosals; prepare timely technical,
adrministcative, and financial reports on its activities for the FOUNDA-
TION and application of funds received {rom the FOUNDATION not less
{zequestly L‘.I.n annually; furnish the FOUNDATION copies of project
cutlines, completed reports, ;ngl articles and other material appearing
in scientific jourcals and other publications with respect to the progress
and results of research and other activities supported through this

Agreement.

All activitias of the UNIVERSI‘I‘LES listed above, {qcludtn. all research,
teaching, ete., shall be for the purpose of preserving and conserving the ecological

and educational qualities of the FOREST -MARINE and MARSH-MARINE AREAS

for teaching and research in forestry and the care and propagation of wildlife,

flora and fauna within the FOREST-MARINE AREA and in marine biology and the care

and propagation of wildlife, flora and fauna within the MARSH-MARINE AREA.

A-~9



-10-

5. Disbursement of [ncome - Contribition of Funds

Alte reviewing the proposals for research projects, teaching acd other
activities made by the UNIVERSITIES to the FOUNDATION, and after allocating to the
UNIVERSITIES fy.nd: required for maintenance and upkeep of the FOUNDATION'S
property, the FOUNDATYION shall determine which portion of its incoma for the year
will be used to support such research, teaching and other activities of the two UNI-
VERSITLES and will notify the UNIVERSITIES as to the funds available to them.

The FOUNDATION shall rmi« no distribution of {ncome lor. teaching or
research purposes during the term of this agreement which are independent of the
teaching and research programs of the UNIVERSITIES conducted in conjunction with
the FOUNDATION.

6. Maintenance, Repairs and Taxes

Except as otherwise provided harein, CLEMSON UNIVERSITY shall keep
and maintain in good order and repalr and in safe condition all buildings, roads, vehicla
ertries, ’drivos and parking areas, boat landings, docks, piers, boats and other trans-
portation equipment and maintsnaace equipment of the FOUNDATION. Tkha costs of
maintaining aforementioned buildings, roads, capital improvements; costs of mainte-
nance, repair, aad replacement of service vehicles used jointly by all parties or for
general maintenance of the property; and costs of taxes, shall be paid by the FOUNDA-
TION. CLEMSON UNIVERSITY, in consultatior with the UNIVERSITY OF SOUTH
.CAROI..INA-L-M the FOUNDATION, shall prepare and submit to the FOUNDATION prior
to the beginning of each fiscal year a budget utututc_ of the costs for the forthecoming
year for the expenditures defined in this Article. .

The UNIVERSITY OF SOUTH CAROLINA shall, except as otherwise re-
quired by this Articie of CLEMSON UNIVERSITY, keep and maintain the ioterior areas
of the marine biology laboratory building in use and occupied by It in the m-
MARINE AREA, and the fixtures and appurteaances thereto, and any equipmeant or
other parseaal property of the FOUNDATION located therein or ussed in conasction
therewith in good order and repair and in safe and cleaa condition and shall further
keep and maintaln in good order and safle conditioa, [ree [rom obstruction, the entry,

drive, and parking areas of the building.

7. Alterations and Improvements

Recognising that future bullding and expansion may be necassary te

carry out cffectively the purposcs of the UNIVERSITIES and the FOUNDATION,

nelthes UNIVERSITY shall make any alteratioas, installations, additiens or
- A-10
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improvements on, in ar to FOREST-MARINZ AREA and MARSH-MARINE ARZA,
including ary buildings, structurcs or improvernents now or hereafter érected
thereon, and the fixtures and appurtenances thercto, without the FOUNDATION'S
prior\wri.::en consent, nor shall either UNIVERSITY demolish any part thereo!
or rermove any equipment, furaiture, fucnishings or other par sonal property qf
e FOUNDATION, without the TOUNDATION'S prior wrilten consent.

Al buildings, structures and improvermeats now or hersafler erec:ied
03 FORZST-MARINE ARTA and MARSH-MARINE AREA, and the fixtures and

appurtenances thereto, shall be part of the zealty and freehold, and skall not be

'

removed by either UNIVERSITY, w*'.‘."xou.tv:he prior written consent of the FOUNDATION
The r:;o-,'ab'- scisntiic, research, oifice and other equipmert and the movable
{urnimure and {uraishings of each UNIVEIRSITY, however, shall remmain its progarty
at all times and may be removed prior 5 or at the expiration of the -term hereof. '
\ny damage to the FOUNDATION'S property in the course of such removal by either
UNIVZRSITY of its rnov.a.ble property shall be repaired by the UNIVERSITY con-
cerned at its sole expense and cost. Maintenance, repais transportation and safesy
equipment puzchased by or through either UNIVERSITY with funds provided by the
FOUNDATION and at the FOUNDATION'S specific request or with its approval, shall
be deemed property of the FOUNDATTON,)
Neither UNIVERSITY shall have any powté to do any act or make aay

contract whick may creata or bind the FOUNDATION for any lian, mortgage or
othier encum3rance upon FOREST-MARINE AREA and/or MARSH-MARINE AREA,
or upsn any part thareof or upen the astate of FOUNDATION therein.

3. Utilities and Services

Each UNIVERSITY shall pay or cause to be paid all charges fo:‘utilluu
and urviéu (including but without being limitcd to heat, clcctrivc current or power,
pump and well, septic tank, telephone and refuse removal), furaished t? the
occupants of any building, structure or improvement exclusively occupied by it. and

the FOUNDATIONM shall not supply or be responsible ne liable for any such utilitics

or servicus.
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9. Laws and Czders

The UNIVERSITIZS, and each of them, shall promptly cbserve and
camaly with all present or future laws, ordinances, ordars, rules, requiremants,
and regulations of each and every goveramental and lawiul avtrority having

jurisdiction over all or any part of FOREST-MARINE ARZA and/or MARSH-MARINE

body exercisiag functions over the sarme, and of all insurance companies writing

policies coveriag the same or axy par! thereof.

10. Fire

Ir; case of fire and damagas caused thereby !0 any building, struciuce,
or improvement, the FOUNDATICN (except as hevein otherwise provided) shall
Tepair the same, or the part thereof damaged, with reasonable diligence, Due
allawance snall be made, however, for any delay which may be caused ia conzection
v-th the adjustment of fire insurance or Yy reason of goveramental regulations,
accidents or other causes beyond the FOUNDATION'S contrel. L the damage or
destruction shall affect the whole of FOREST-MARINE AREA and/or MARSH-MARINE
AREA or shall in the sole judgrﬁenz of the UNIVERSITY concerned be deemed so
extensive that the UNIVERSITY concerned cannot reasonably continue the conduct
of its activities thereon, then tHis agreement and the term hereof shall cease a2d
terrminate as to such UNIVERSITY upon the date of such damage or destruetosn; if,
however, oaly a part of FOREST-MARINE AREA aad/or MARSH-MARINE AREA shall
be so damaged or destroyed as to be rendered uausable, and the pact not 30 affected
shall be sufficient to permit the UNIVERSITY concornod reasonably to contiaue
the conduct of its activities, or if any building or improvement shall be so damaged
or destroyed that the FOUNDATION gh;n decide not to repaiz or shall decide to
demolish the samae, then in either such eveat, such UNIVERSITT may alect to
terminate this agrcemant by giviag FOUNDATION notice of such inteation, in which
casa this a;rsimo_at shall terminate as to such UNIVERSITY upon the expiration

of the time (ixed in such notics, or if the UNIVERSITY concerned shall not elact
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to so termizate this agreemant, Uhis 2gscemens shall continue in full frrcs 2nd
effect as to the part of the area conderned remaiaiag usable by such UNIVERSITY,

1l. Cendemcation or Taking

~Uf during the term of this agreement, the whole 0f TORZTST-MARINE
ARZ A azd/or MARSH-MARDNE ARZA sha-ll e takea f{or any pudlic or quasi-public
uss uader any statute, by right of eminent dormaia or if a part thereof shall be
so taken and the part 2ot so taken is insufficieat, ic the sols judgment of ‘ze
UNIVZRSITY concsrzed, for the reasozable continuance of its activities thereon,
then in suck svea?, this agreemen:t and the ts:m hereof shall cease and termimate
a5 10 such UNIVIRSITY oa the date when possessian by emizent darmais shall be
taken. I ozly 1:.1.-‘.; of TORZ ST -MARINT ARTA and/oz &L&RSE{-;\;{A?L\;'E ARZTA
shall be ;o takex= a=d the pact not so taken szall Te sufficiant for the rsasorabdle

contincance of activitias thereon by the UNIVERSITY concerned, then such

FOUNDATION motice of such intention, in ~vhich case this agrsement shall termizate
as to such UNIVERSITY upon the expiration of the time {ixed in such sotice; or i
the UNIVERSITY ccacerned shall rot elect to so terminate this agreement, this
agreement shall continue in full force and eifect as to such UNIVERSITY and as to the
part of FOR.EST-MA.B.ﬁXE AREA and/or MARSH-MARINE AREA without affecting
such UNIVERSITY'S obligations and vpriw‘.leges under this agreement.

In 20 event shall the UNIVERSITIES or either of them have any claim '
against th; FTOUNDATION by reason of any taking by eminent domain as aforesaid
of FOREST -MARINE AREA and/or MARSH-MARINE AREA or any part thereof, nor
shall the UNIVERSITIES or either of. them have any claim to the amount of any
portion thereof that may be awarded as damages or paid asa result of such taking;
provided, however, that each UNIVERSITY shall be entitled to recsive any part
of such damages which ii Teasonably a.t::j..butablo to the interruption of resaarch or
teaching projecis in ;xlatcacc, or for which stast-up costs have been incurred. Subject
to this provise, c;eh UNIVERSITY heraby assigns to the FOUNDATION amy ard dl other
rights or interests of such UNIVERSITY in and to any and all amounts awarded or

naid by rcason or as a result of such taking.
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12, Tarminmation

(3) This agrcement may Se terminziod 5y muiual 1zreamunt aman

the parties hereto, or as to eithe:.-~UﬁIVERSITY_ by agreement betweea such
UNIVZRSITY and the TOUNDATION,
(2) Inthe event of any failure By the TOUNDATION ta perfarm any of
its obligations cader ﬁhis agreemens, wiaich failure shall coatinue wncaorreciad feor a
period of twenty (20) days after notice theseof aad whick shall aot be caused directly
or indirectly, by gcvernmentai regulations, acsidents or causes Seyond the TOUNDA-
TION'S control, either UNIVZRSITY may elect ta terminate this agreement by giviag
the TOUNDATION aotice of such intention, and uzen the expiration of the time fived
in sucl netice, this agreement szall cease and termizate as to such U.\’Z’v'Z-.‘RSiT‘{.
(¢) The TOUNDATICON may upos live (3) days notice to the UNIVZRSITY
concerned, terminate this agreement and the term nereof as to suci UNIVZRSITY
upoa or at any time after the happening of one or more of the following events:

Tailure by such UNIVERSITY 5 periorm any of its
obligaticas wunder Article | nereof, wunder Article 3
heresf, under Article 4 heraof, ndas Arzicle 5 hereof,
under Acticle 6 hereof, under Arsicla 8 hereof, under
Article 9 hereof, and under classes (a) and (b) of
Article 16 hereof, which failure and its eifects shall
continue uncorrected for a period of twenty (20) days
aftar the FOUNDATION shall have given such UNI-
VERSITY notice thereof; provided that if such failure
and its effects cannot with due diligence be corrected
withia tweaty (20) days after such notice and if such
UNIVERSITY shall promptly commence and shall
thereafier diligently proceed to take all action reasonably
required to correct the same, thea such period shall be
extended to forty (40) days.®

(d) In case of the termination of this agreernent as to only one UNI-
VERSITY, the rights and obligations of such UNIVERSITY under this agreermneat.
(in respect to the use or occupancy of property, the payment of funds and otherwise)
shall become tho;c of the other UNIVERSITY if accepted by tie other U'NIYERSI‘I'Y.

(¢} Upon the eflactive date of the termination of this sgreement,
whether by the FOUNDATION and/or the UNIVEQ.SIT!IS or eithar af them, or by
reasan of extensive damage or dastruction by [ire. or upon the expiration of the
term of this agreement, the UNIVERSITY concerncd shall have tha right to terminate
long-term research projects in a reasonable period of time but sﬂau immediately
cease all short-term research and terminate its occupancy of FOREST -MARINE AREA

and/or MARSH-MARINE AREA and of every building, structure, and improvement
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tnereon, and its use of cquipmc;\.; furaituse, furnishings, and o'x=r perscnal
property of the FOUNDATION, and shall at its sole cxpense and cost, premotly
remove from the TORTST.MARINEG AREA and/or MARSH.MAANET ARZTA all
movable ‘e:‘;:i;::e:-.: aad furnaiture and furaishings put in by it at it3 sole expense and
cost and r2pair any and all damiage dosze o the FORS ST -MARINS ARSA azd/or
MARSH-MARINE ARZA by reason of such removal; haweves, ths UNIVIRSITY
concerned shall retain the right to re-enter the propacty solsly for the purposes
of compieting the orderly termination of long-term ressarca projec:s, Toviding
it notifies the TOUNDATION prior to extry and séeci."ies rhe le=gt= of Sme and area
in which it will be conducting zecessary tasks. Also, the UNIVIRSITY conce:n;d
shall have the sight to publish all data collacied at the time of termi=atoa aad
iy addirignal data collectad in the process of orderly tarminatisag loag-term
rassarck.

13. Conmsultatioa

The UNIVZRSITIES shall consylt with the TOUNDATION with respect
to the 1se of FOREST -MARINE AREA and MARSH-MARINZ ARZA, aad shall
keep the TOUNDATION advised of their respective activities thereon aad such
ma::e:zs as may reasonably be expected to affect the iaterests of the FOUNDATION.
Zifier of the UNIVERSITIES shall h;vg the right to relsase general information
to the pudlic concerning theis ressarch and educational programms on TOUNDATION
2Toper c-,"to scientific and lay publications and to advertise for legitimate pusposes
5o ’.o.-.z‘ as suzh information does not contain opinions or stalements concc:nia; the
Policy or tie operations of the FOUNDATION or contain information which would
in any way {mpair or threaten to imnpair the value of the FOUNDATION'S properties,
or whick would in any way jeopardize or threaten to jeopardize the FOUNDATION'S
statvs as aa opcra:lng"toundauon described in Section 4942 or as an organization
exemp: from Federal Income Taxation undzr Section 501{c) (3) of the Internal

Nevenue Coda of 1954, or any succussur to said scciion. Aay zelzase of material
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either printed, written, or oral by the UNIVERSITIES which ¢oatains informatioa
that relates to the policies of the FOUNDATION or might be detrimental to the

FOUNDATION as described withia this Article must have writien approval by the

FOUNDATION before such information can be released. [f either UNIVERSITY fails

to adhere o the policy of advertisiag and zublicity described in this Article, the

FTOUNDATION, atits discretion, may serminate the agrsement with the UNIVERSITY

conserned according to Article 12 herect.

14, GCezeral Restrictions

The UNIVIZRSITIZES and each of them shall not use FCREST -MMARINE
ARZA and/or MARSE-MARINE ARZIA for any purzose, o jermit a:'.f eoadisisg
or activity theceoi: (a) which has not Seea 2utigrized By this agreemass i acgozda
with its terms and approved by the FOUNDIATION, (b) ‘#hick is pronibited under

any apalicable law, ordinaace, order, rule, Tequirement or regulation of aay

-gov-~ramental or lawiul authority kaviag jurisdiciion over, or similar body exercisiag

functions over :.‘-.g TOUNDATION or UNIVEZRSITIZS, (c) whick is detrirmental to ke
intarests of the TOUNDATION, (d) which interferes or conflicts with any purpose
of the FOUNDATIONM, or (e) which iatarferes with the value of the FOUNDATION'S
propearty as a whols. The existence of dct:‘._nient referred to in (c) of this Article
and the existence of interference or conflict referred to in (d) and (e) of this
Article shall be datermined solely by the FOUNDATION.

Morsover,

(i) No part of the property or any use thereof or
of any fuads received or payable under this agreemest
skall incze or be payable to any pri-ate shareholder
or insdividual or otharwisa to or for any purpose which is
not an exempt purposs withia the meaning of Section 501
() (3) of the Internal Reveaus Code of 1954, as now in
foree or hereafter ameaded, and which i3 {urther not
exclusively within the scope of the exempt purposes of
the FOUNDATION as an organization described in said
section.

{il) Neo part of the proparty or the use thereof or
any funds, matcrials or services contributed by the
FOUNDATION under this agreement shall be used
directly ar indirectly {or the carrying on of propsganda
or otherwise attempting to influence legislatioa or to
influence the outcome of any specific public election or for
any partisaa political activity or to further the elaction or
defuat of any candidate for public or political party office,
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or otherwise for the participation in or intervention (including
publishing or distributing of statements) in any political
campaign on behalf of any candidate for public oflice.

{tii) No person in the United States shall, on the ground
of race, creed, sex, color, or natiocnal origin, ba excluded
from participation in, be denied any benefits of, or bs subject
to discrimination in the performance of this agreement.

{iv) There shall be no religious worship, 'instruction or

proselytization as part of or in connection with the performance
of this agreement.

15. No Assignment
Neither UNIVERSITY shall assign, mortgage or socumber any interest
herein graated without the prior written consent of the FOUNDATION in each

instance,

16. Governing Law

This agreemaeant shall be governed by and construed in accordance
with the laws of the State of South Carolina which are applicalie to the FOUNDATION'S
re. . property situated in such state. [t is understood, however, that the Trustees
of the FOUNDATION are subject to the jurisdiction of the Surrogate's Court of
the County of New York, and that this agreement is subject to approval by such
Court should the Trustees of the FOUNDATION determine at any time that such
approval should be obtained. |

17. Term of Agreement

The term hercof shall commence on February 22 , 1975, and

shall coatinue {3r a period of twenty-five (25} years and end on __ February 22
2000 :
//Vd__, unless sooner terminated as provided in this agreement.

13, Rulings and Determinations

If any party hercte shall determine at any' time to seek a ruling or
other determination by the Internal Revenue Service or by any :ourt,» governmental
or lawlul authority with recapect to the eflect of this agreemant or of the perform-
2aca of any obligation imposcd by this agrcement upon the tax liability or tax
ex:rmpt status of such party, notice of such intention shall be given to each other
pariy hezcto and cach such other party, at its sole expense aad cosr, shal cooperate
with 22 shall assist the party sucking such ruling or deteemination, such cooperation
ard acsire o i_ncl-ul--, without limitstion, asaiztanee in the prepavation of any
statument, description or portion thervol which shall be decrmed necessary by the
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party seexing such ruling or determination and which shall deal with sha activtias
of cagh other pariy nurato 0T aay sthar matiar of whizk cach suck party shall have

special knowledge,

19 C!-'.a:;es in Agre2rmant
This agreement contains the entire agreemen? betwaen the parties
hereto with respest to the subject mattes hersof. Accordiagly, the prier agresments
Sebwveen the FOUNDATION and CLIZMSON UNIVERSITY, and the FOUNDATICN and
the UNIVIRSITY OF SOUTH CARQLINA of Noverr.be.; 14, 1968 and March 22, 1§72,
respectively, will te.'iﬁi:.»z:e and cease to be in eifec: and be replaced by this
agTeeament as of the eifective date hereof. Neither this agreement nor aay provision
hereof may be changed, amended, rmodified, waived, c’i_schuged or ter:-.i:a.:’éd except
Oy an izstrument in writing sigoed Sy the pasties heseto.
If as 2 re.ult of any tax ruling, deta-mization, or advice is.led to
or obtained by the FOUNDATION, from the Intar=al Revenue Service or any judicial
det- ‘mination odlaized by the FOUNDATICN, t=is agseement or any provision hereof
stall in the epinion of counsel for the TOUNDATION require modification in order to
conform to such ruling or determination, the pasties hereto agree to enter izto and
execute such modifications for such purpose. In the event that counsel for doth
UNIVEEiS['rIES shall d.lugroe with counsel for the FOUNDATION as to ihc need for,
or the terms of, or the extent of any modUication of the agresmeant, the parties
snall submit the matter td the Attorney Geaeral of South Carolina for his opinion,
which opinion skall be bindiag upon ths parties.
20. (a) No delay or omission by any party hereto to exercise any
right or power accruing upon any noncompliance ar deiault by aay other party
with respact to any of the terms hereof shall impair any such right or power or be
construed to be a waiver thareof. No waiver by any party hereto of any of the
covenants and agreements hereof to be performed by any other party shall be
construed to be a waiver of a succeeding default or breach thereo! or of any other
covenants or agrecements hevein coatained.
() No termination of this agreement shall discharge, rcleasa

or in any wav affect any liability or obligation of any party hersto which shall have
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acsrued or which may accerze, in whole or {a 3ar:, Sy reason af any sueh termina-
tion or of any matter which shall have accurred prior to such termination. .

(c). This agreement shall bind and inure to the benefit of the
partiss hereto and their respective successors and, except 3s othervise provided
Rerein, tha2ir asiizng.

{(d}) *eadings or capticns ars for purposes of cenvenieace n
reisTencse 6n‘.y and shall not limit, descrids or otherwise alfect any of the terms
hereot,

(e) Addresses:

THE BELLE W. BARUCH TOUNDATION
3ellefield Plantation

Ceorgetown, South Caroliza 23440
k4

CLZMSON ""NIVERSITY
Clemson, South Carolina 28511

UNIVEZRSITY OF SOUTE CAROLINA
Columbia, South Carolina 29208

IN WITINESS WHERZOF, this agreement ka3 been duly executed as of
the day ané ){ga.: {irst above mentioned in the State of South Carelina.

THE BELLI W, 3ARUCH FOUNDATION

/e Ella A, Severin

Trustas

Trustee
/s/ H. M. Arthur

Trustae
s/ Lecrard T. Scully

Trustee
/s/ E. Craig Wall, Sr. :

Trus:tes

Trustee

CLEMSON UNIVERSITY

By: /s/ Robert C, Edwards
President

UNIVERSITY OF SOUTH CAROLINA

By: /s/ Willlam H, Patterson
President

ATTORNEY GENERAL OF SOUTH CAROLINA

By: /s/ Danjel R. MecLeod
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Memorandum of Undersiandiag
between
The Belle W. Baruch Foyndation
Clemson Universizty
The_U:‘.i')e.-si:'/ of South Carslina

The Trustees of The Belle W, Baruch Foundation, the President of
lemson University, and the President of the University of South Carolina
have on February 22, 1975 signed an Agreement establishing a tripartite
working relationship among the two Universities and the Toundatisn toward
joint efforts ia teaching and research in Forestry, Marine 3iology, and sthe -
care and propagation of wildlife, flora and fauna of South Carolina,

When the agreement was signed, certain operational] procedures
were left to be arranged under a separate Memodrandum of Understanding.

Therefore, it is understood and agreed that:

Receints from FOREST-MARINE AREA

Tie proceeds from harvesting operiations within the FOREST-M.‘.RINE‘.
ARZA shall be allocated by the FOUNDATICON to CLEMSON UNIVERSITY to be
used for scientific mazagement of the TCRZST-MARINE AREA.

Receivts f-om the MARSH-MARINE ARZA

The proceeus of harvesting operations in the MARSH-MARI..E AREA
shall be allocated by the ZOUNDATION o the UNIVERSITY OF SOUTH CARO-
LINA o be used for scientific management of the MARSH-MARINE AREA.

Notification azd Reguest /3¢ State Fundin

il

QOn July first of each year, the TOUNDATION will notify each UNI.
VEZRSITY of the amount of funds it estimates will be distributed from its net
income to each UNIVIRSITY for the fiscal year beginning on the following
July first, This will enable each UNIVERSITY teo include ia its normal budget-
ary submission to the General Assembly a request {or such additional funds ays
are considered necessary for carrying out its programs. The FOUNDATION
will be notified by the UNIVERSITIES of the arnount of state support granted by
the legislature as soon as the General Apprapriation Bill passes sach year.

Thousand.Acre Marsh

In the area known as Thousand.Acre Marsh, neither UNIVERSITY shall
initiate projects withia the marsh directly aifecting the marsh or adjacent forest
areas without prior writtsn concurrence of the other UNIVERSITY.

IN WITNESS WHEREOF, this Understanding has been duly executed
as of the (X L2 day of T o ~s , 1978,
! .

CLEMSON‘UNI'VERS{Y-\ THE BELLE W. BARUCH FOUNDATION

A ' ,
By: /,//’,',7’ //: './4{44 L"/ By: 0. :
President . E-: Z 4
s

= :
UNIVERSITY OF SOUTH CAROLINA c?y Ty ﬁ/‘ 7422‘:(

L
By: ForTir— b ‘ Sz 7

Presidant ] /a
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The Belle W. Baruch Foundation

-
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maran

wignan

Bfovnv-narin.
D Marsh-Marine

N

Baruch Foundation. The Marsh-Marine
e Baruch Institute, USC and is part

of the NI/WB NERR.: The Forest-Marine Area is managed by
Clemson University. ~

Figure 5. Property of Belle W.
Area is managed by th
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' ‘ Between :

The State of South Carolina

and
The Naticnal Oceanic and Atmospheric Administration
Concerning the
Establishment and Administratien
of the North Inlet-Winyah Bay
National Estuarine Research Reserve



Memorandum of Understanding
Between
The State of South Carolina
and
The National Oceanic and Atmospheric Administration
Concerning the '

Establishment and Administration

of the North Inlet/Winyah Bay

National Estuarine Research Reserve

WHEREAS, the State of South Carolina has determined that the waters and related
coastal habitats of North Inlet and a portion of Winyah Bay provide unique opportunities to
study natural and human processes occurring within estuarine ecosystems; and

WHEREAS, it is the finding of the State of South Carolina that the resources of North
Inlet and portions of Winyah Bay and the values they represent to the citizens of South
Carolina and the United States will benefit from the management of North Inlet/Winyah Bay

- as part of the National Estuarine Research Reserve System; and

WHEREAS, the National Oceanic and Atmospheric Administration (NOAA), US.
Department of Commerce has concurred with that finding and pursuant to its authority
under Section 315 of the Coastal Zone Management Act of 1972, as amended, (CZMA), 16
U.S.C. 1461 and in accordance with implementing regulations at 15 CFR 921.30, may
designate North Inlet/Winyah Bay as a National Estuarine Research Reserve System in South

Carolina; and

WHEREAS, the South Carolina Coastal Council (Council) is the Governor’s designee
under Section 315 of the Federal Coastal Zone Management Act and the recipient state entity
in matters concerning all programs and financial awards authorized under the CZMA and
the implementing regulations, and is responsible for ensuring compliance with the rules and
regulations of such law in South Carolina as authorized in the South Carolina Coastal Zone
Management Program (Section 48-39-50 (B), Code of Laws of South Carolina, 1976, as

amended); and

WHEREAS, thé Belle W. Baruch Institute for Marine Biology and Coastal Research,

University of South Carolina (Institute) is the agency designated by the South Carolina
Coastal Council in the North Inlet/Winyah Bay National Estuarine Research Reserve System

Management Plan (Management Plan) as being responsible for managing the North
Inlet/Winyah Bay National Estuarine Research Reserve System in South Carolina and
acknowledges the need and requirement for continuing State-Federal cooperation in the long-
term management of the site in a manner consistent with the purposes sought through its

designation. :

NOW, THEREFORE, in consideration of the mutual covenants contained herein it is
agreed by and between the State of South Carolina and NOAA, effective on‘the date of the
designation of North Inlet and portion of Winyah Bay as the North Inlet/Winyah Bay
National Estuarine Research Reserve as follows:
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ARTICLE . STATE-FEDERAL ROLES IN ' RESERVE MANAGEMENT

A.

The Council, serving as the grants award office for the State of South Carolina under
Section 315 of the CZMA, and responsible for compliance with the rules and
regulations of the South Carolina Coastal Zone Management Program, shall:

1.

In cooperation with the Institute, apply for such funds authorized under
Section 315 of the CZMA for acquisition, development, operation and
management, research, monitoring, and education in accordance with the
Management Plan and annual work plan. The funds received by the Council
for these purposes, with the exception of acquisition, shall be contracted to the
Institute for Management Plan implementation with the exception of an
amount not to exceed ten (10) percent of basic operating funds to be retained
by the Council for administrative and enforcement costs as documented in the

annual work plan. Land acquisition in the event of boundary expansion, will

be handled by the Council with no administrative costs and all lands and
properties will be deeded directly to the Institute, University of South
Carolina.

Ensure the Management Plan and annual work plan are consistent with the
South Carolina Coastal Zone Management Program.

Provide increased surveillance and monitoring to ensure protection of the
Reserve and enforcement of the rules and regulations of the South Carolina
Coastal Zone Management Program.

The Institute, serving as the managing agency for the Council to implement the
Management Plan, shall be the principal contact with NOAA for the State of South
Carolina in all matters concerning the Reserve, with the exception of fiscal awards,
and will serve to ensure that the Reserve is managed in a manner consistent with the
goals of the National Estuarine Research Reserve System and the management
objectives of the Management Plan. The Institute’s responsibilities for the
Management Plan implementation will include the following:

1.

Effect and maintain a process for coordinating and facilitating the roles and
responsibilities of all local, state, and federal agendies involved in the
management of the Reserve, including but not limited to:

a. Enforcement programs regulating water quality, fish and wildlife
habitat protection, sport and commercial fisheries, and non-
consumptive recreational activities;

b. The on-site administration of facilities, programs, and tasks related to

-Reserve management;

c. Activities and programs conducted pursuant to the State’s Federally-

approved coastal zone management program; and



d.  Research and educational agenda developed and implemented in
accordance with corresponding elements of the Management Plan;

e Subject to appropriation, provide support for three positions (including
the Reserve Manager, Research/Resource Coordinator and Education
Coordinator) within five years.

f. Seek State and other funding for operations, management, and
development of the Reserve, and for acquisition in the event of
boundry expansion; and :

g Seek State and other funding for research, monitoring, and education
programs at the Reserve.

In cooperation with the Council, prepare and submit to NOAA for approval an
operational strategy which in coordination with the Management Plan
describes how the State of South Carolina intends to meet its long-term
commitment to the management of the Reserve. The strategy, at a minimum,
will describe the following: :

a. Specific mediation procedures and resolution mechanisms, developed
jointly with the Sanctuaries and Reserves Division (SRD) of NOAA, for
reaching mutually acceptable solutions for correcting or avoiding
conflicts requiring action under the CZMA and regulation;

b. The procedures developed in accordance with SRD guidelines and
proposed by the State as a means for prescribing contingency responses
to emergency conditions that exceed routine Management Plan
implementation; and

c. The Management Plan’s continuing functioning as a vehicle for carrying
out the mission of the national program, i.e., (i) how the State intends
to coordinate Reserve management with its coastal resource
management decision-making process; (i) the anticipated work
program, priorities, and sources of funding for ensuring the continued
maintenance of the Reserve, and (iii) the means relied upon by the State
to assure NOAA that real property acquired with Federal Funds for the
purposes of the Reserve will continue to be used in a manner consistent

with 15 CFR 921;

Serve as principal negotiator on issues involving proposed boundary changes
and/or amendments to the Management Plan;

Submit periodic reports and an annual report as required to the Council and

NOAA on the Reserve describing the program and fiscal performance in
Management Plan implementation in accordance with 15 CFR 921.40(e), and a

detailed work program for the following year of operations, including budget
projections and research efforts;
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5. Respond to NOAA'’s requests for information and to requests to evaluate
findings made pursuant to Section 312 of the CZMA; and

6. In the event that it should become necessary, based on findings of deficiency,
serve as the point-of-contact in conjunction with the Council for the State of
South Carolina in actions involving the possible withdrawal of Reserve
designation, as provided at 15 CFR 921.41 and 15 CFR 921.42.

C. The Sanctuaries and Reserves Division (SRD), Office of Ocean and Coastal Resource
Management (OCRM), will serve to administer the provisions of Section 315 of the
CZMA to ensure that the Reserve is managed in accordance with the goals of the
National Estuarine Research Reserve System and the Management Plan. In carrying
out its responsibilities, SRD will:

1. Subject to appropriation, provide financial assistance to the Council, consistent
with 15 CFR 921 for acquisition, development, management and operation of
the Reserve;

2. Subject to appropriation, provide financial assistance to the state on a
competitive basis for research, monitoring and education programs at the
Reserve;

3. Serve as the point-of-contact for NOAA in discussions regarding applications
for any financial assistance received by the State under Section 315 of the

CZMA, including any and all performance standards, compliance schedules, or -

Special Award Conditions deemed appropriate by NOAA to ensure the timely
and proper execution of the proposed work programy;

4. Participate in periodic evaluations scheduled by OCRM in accordance with
Section 312 of the CZMA to measure the State’s performance in Management
Plan implementation and its compliance with the terms and conditions
pre: 1ibed in financial assistance awards granted by NOAA for the purposes
of t. : Reserve and advise appropriate OCRM staff of existing or emerging
issues which might affect the State’s coastal zone management program; and

5. Establish an information exchange network cataloging all available research
data and educational material developed on each site included within the
National Estuarine Research Reserve System.

ARTICLE II: REAL PROPERTY ACQUIRED FOR THE PURPOSES OF THE RESERVE

The State of South Carolina agrees to the conditions set forth at 15 CFR
921.21(e) which specify the legal documentation requirements concerning
the use and disposition of real property acquired for Reserve purposes.
with Federal funds under Section 315 of the CZMA.

ARTICLE I PROGRAM EVALUATION

A. OCRM will schedule periodic evaluations of the State’s and Institute’s
performance in meeting the conditions of such awards, progress in



implementing the Management Plan, and meeting the provisions of this MOU. Where
findings of deficiency occur, NOAA may initiate action in accordance with the
designation withdrawal procedures established at 15 CFR 921.41 and 921.42.

B. OCRM will continue to evaluate, pursuant to Section 312 of the CZMA and the
corresponding provisions of 15 CFR 921, the Institute’s and the Council’s performance
in implementing the Management Plan and developing strategy committing the State
and the Institute in the long-term management of the North Inlet/Winyah Bay
Reserve. Where findings of deficiency occur, NOAA may initiate action in accordance
with designation withdrawal procedures established at 15 CFR 921.42.

IN WITNESS THERECF, the parties hereto have caused this Memorandum to be executed.

Trudy Coxe

Director

Office of Ocean and Coastal
Resource Management

National Oceanic and Atmospheric
Administration

U.S. Department of Commerce

Date

Wu@

Bl Harrigan

Acting Chief

Sanctuaries and Reserves Division

Office of Ocean and Coastal
Resource Management

National Oceanic and Atmospheric
Administration

US. Department of Commerce

§/28/72

Date

T Reen,

H. Wayne Beam, PhD
Executive Director
South Carolina Coastal Coundil

B -IY-q2

Date

South Carolina Coastal Coundil

&)1 )i\L

Date



Witness

Date

/Léw»

Ardis M. Savory
Associate Vice Provost

- Office of Sponsored

Programs and Research
University of South Carolina

8/7&2,.

Date
DY/

F 1 emberg, PhD &
Director

Baruch Institute

Umvemty of South Carolina

4& 92—

% Cdls

Jo Palms, PhD
President

University of South Carolina

S/92

Date

-
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29940 Federal Register / Vol. 55. No. 141 / Monday. July 23. 1990 / Rules and Regulations

" DEPARTMENT OF COMMERCE ADDRESSES: Mr. Joseph A. Uravitch, support the research missica. not as
National Oceanic and Atmospheric Chief: Marine and Estuarine ends in themselves. Cansulation by the
Administration Management Division: Office of Ocean Secretary with other Federal ard state

and Coastal Resource Management, agencies to promote use cf one 2 more
15 CFR Part 921 NOS/NOAA: 1825 Connecticut Avenue reserves within the System by such
INW.: Suite 714 Washington, DC 20235. agencies when conductirg estuarine
[Secket No. 70874-0133) {202) 673-5126. research is also a clear!y defined gral ¢!
o Eabione FOR FURTHER INFCAMATION CONTACT: the System. The regulaticrs also
:‘ﬂ-’&ﬁ';:“-&‘:;feSlgz':n’:"“m“ Mr Joseph A. Uravitch, (202) 873-§128,  emPpRasize the use of a reserve’s natural
Sys ] Su SUPPLEMENTARY INFORMATION: resources ard ecoicgy to exharnce public
+GeENCY: Office ¢f Ocean and Coastal ; awdreness and understanding of
Fesource Managemen: (OCRM), [ Authority estuarine areas, ard to provide suitadie
*Jaucazl Ocean Servica (NOS), National This notice of interim final rulemaking  OPPOrturities for public education and
C-:eaaic and Atmosaheric is issued under the authority of section  interpretation. This ecucation goal ks
Acministraticn (NOAA), Department of  315(a) of the Coastal Zorie Management been elevated to ?ecomg ore of the
Commerca, Act of 1972 25 amended. 16 U.S.C. 1461 essential criteria far designationof a
- ional Estuarina reserve.
ACTION: Interim final rule. (the Act). The National
! 2 —  Reserve Research System has been IV. Revision of the Procedures for

SUMMARY: The regulations revise ~ operating under regulations published  Selecting, Designating and Operating
existing rules for national estuarine June 27, 1984 (49 FR 26310). National Estuazine Research Reserves

reserves in accordance with the Coastal 11, General Background

A) Revision of Designction Crizeric.
Zcne Management Reauthorization. Act (Al y g Crizeric

i ; On October 28, 1988 (53 FR 43818) The Coastal Zone Management
S; 2119:.151 éurtelzom::;xﬁieog; l:g:t Lm?‘-m NOAA published proposed regulations ~ Reauthorization Act of 1985 established.
the U.S. Department of Comm er: . for continued implementation of the for the first time. statutory criteria for
Office of Ing ector General Report No National Estuarine Reserve Research designating an area &s a national
F—72&-5-010P“O ortunities t op : System (NERRS) Program pursuant to estuarine research reserve. An area may
Strengthen the Administration of the section 315 of the Act. 16 US.C. 1461, - be designated by the Secretary of
Estuarine Sanctuary Program.” Effective  YV[i\len comments were accepted until ~ Comumerce as a national estuarine
with the vigning of Public Law 99-272 on  December 30, 1388 These comments research reserve if
April 7, 1388, the nama of the Estuarine  LaV® been conaidered in preparing thess - (1) the Govamar of the coastal suate tn
Sanctuary Program changed to the ﬂnd regulations. A summary of the " which the area is located nominates the ares
National Estuarine Reserve Research ~ “ignificant changes to the propoted for that designation: and
System Program: estuarine sanctuary regulaﬂo!u is presented below. (2) the Secretary flads that:
sites are now referred to as national These interim fnal regulations (A) the area is  represestative estuarine
est-arine research reserves. These eatablish the Program's mission and ecosystem that is suitable for long-term
regulations revise the process for ~ goals and revise procedures for ~:-<  .research and contributes to the
degsti‘gnation of ressarch reserves. - selecting 'designating and opersting . ’{’h‘m."“" and typological balance of
Greater emphasis is placed on the use of , 2aUoBAl estuarins research reserves. M

C AT SR R e T State provides
reserves to address national estuirink ! * 1. Changing the Name snd Em ﬂ)&%mﬁ,ﬂ.ﬂ. ,:“w te
research and mmse?gt lsmm- afnd to  the Program : Tensure a stable environment for research:
make maximum use of the Systemfor . .y .000 . . £(C)designation of the ares a3 a reserve will
research purpoes through coordladtion v 2088 GO BO0 MTMERAN, - farve o edhance pobic awareness and
with NOAA and other Federal and state (.0, 0 ) poruarine Reserve Research' | Saderstanding of estuarine areas, and
agencies which are sponsoring estuarins _ g oiom (System). The System consists of ~Frovide suitabls opportunities for public
research. Additional emphasis {s also_ uy) esch ”mﬂn'. sanctuary designated ~education and interpretation: and
given to providing financial assistance - rior 10 April 7, 1968 which is the date of ., (D) the coasta] State in which the area is
to states to enhance public awarensss :ucuncnfﬂ tl':o Coastal Zone - located has complied with the requiremants

i the Secretary to
and understanding of estuarine areas by . gement Reauthorization Act of 3;3:%:“ by the tary

providing opportunities for public - . . s ared :

education and interpretation. The ' m&é’lﬁﬂ?i‘?" Th:?an .. . Some of these criteria for designation
regulations provide new guidance for - gyparing ganctusry no longer sppearsin  are sither new or substandally more
delineating reserve boundaries and new regulations: the term research reserve oz’ specific than thoss contained in the
procedures for arriving at the most reserve appears in its place. 77 former regulations. For example. under

effective and least costly approech to ion Stat t for the System ~thess regulations the Covernor of a
““n‘l"‘s"“”“ of ‘;E:' Cl_a:}ﬁagom in the nm:m:'ﬁfm s for the Nudony:l cosstal state must aominate an ‘
tc.‘n; aﬂmo:.r;t o d:ncxﬂ ;:l. mtuulm Estuarine Sanctuary Program which . _estuarine area for dug:a&on.hu .
28 eriecia for withdy \pe  ®xisted prior to the 1985 smendments. - findings are required that the law of the
reserve. and criteria for withdrawing the 1o over the goals for the National coastal state provides long-term

designation of a reserve, bave also been 1 ,0ring Reserve Research System ! Protection for reserve resources to

edded. - - ble environment for
stress the use of reserve sites for ensure 8 sta :
DOATES: Effective Date: Thess interim promotion and coordination of estuarine ’rpgomh and that designation of the
final regulations are efiective July 23, research on a national level as the " ° “area wiil serve to enhancs pubhfc
1990. ’ highest priority and reason for - . - - .awarensss and undm!an:mg oth
Comments: Comments are invited and  establishing the System. The protection = estuarine areas. n.hm-“b. in the y
will be considered if submitted on or and management of estusrine aress and  existing regulations have been revise

before September 21, 1990. resources are clearly intended to - - accordingly.
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(B) Revision cf 5ite Criteria and
Procedures. The criecia fer selecting an
estuarine area for designation as e
naticra! estuarize research reserve have
teen expanded to provide guidaace for
datermining boundaries for the proposed
site. The Office of [nspector General
Raport No. F-728-5-010 eriticized the
lack cf specillc pideimes for setting
limits on boundaries zround estuarme
sinchuaries to ensyre that ooty land
esszntial to he missicn of the program
be included inside the sanctuary.
Rzferences in the existing regulatians to
ensure that the boand=ries excompass
cn adaquete porucn of the key land and
water areas cf the natural system to
approxiwtdte an ecologizal unit are too
vague, particularly since terms ace not
defined. The proposed regulations
defice key land and water areas as a’
“ccre area” wilbin the reserve which is
so vital to the fuacticaing of the
estuarine ecosystem that it must be
under a level of contral sufficient to
ensure the long-term viatility of the
reserve forresearch oa natural
processes. The determination of key
land and water areas mustbe based on
scientific knowledge of the area. The
concept of a “buffer” zone to protect the
core azea and provide additional
protection for estuarine-dependent
species has also been defined in the
regulations. The buffer zone may include

an area necessary for facilifies required

for research and interpretation. and
additionally. to accommodate a shift of
the core area as a result o bialogical,
ecological or geomorphalogical change
which ressanably could be expected to.
occur. States wifl be required to use
scientffic criteria to justify ¢the -, .
boundaries selected for a proposed site.
The information requirements for -
NOAA approval of a proposed site
under existing regulatiocs were -~ -
confusing and now have been darified
NOAA has recognized the need to
conduct studies to develop a basic
description of fhe physical chemical,
snd biological characteristcs of the alte.
As a resull. ‘states may now ba sligible
for Federa! funding of these studles alter
NOAA approval of a propased site.
(C) Managemant Plan Develcpment

. Once NOAA approves the praposed sits

" Man The repdations divide -
awazds for acguisition and devalopment -

and decides fo proceed with 7> "7
designation, the sfate must develop a
draft management plan. The contents of
the plan. including the memorandum of
understanding fMOU) betwesn NOAA
and the stats, are specified in the -
regulations. The acquisitian portion of
the plan has been greatly expanded to
implement tecommendations in the
Office of nspector General Report No.
F-728-8-010. It is proposed that states

be required to justify the us2 of f2e

" simple acquisition metheds and make

8reater use of non-fe= s:mple met~cds to
csnserve cxpenditure of funds, For each
parcel. both in (e core area and the
bfer zome. states must determine. with;
appropriate justification (1) the
minimum level of controifs) required. (2)
the level of existing state contral. azd (3)
e leval of additional state control(s)
required: states must also examine all
reasnrao:e alternatives for attaining the
additicaal level of control required.
periorm a cost anaiysis of each, and
rank, in order of cost, the alternative
methods of acquisition whicha were
considered. The cost-effectiveness
assessment rmust also compare short-
term and lang-term casts. The state shall
give pricrity consideration to the least
costly method(s) of attaining the
minimum level of long-term contrel
required, which is safficient to meet the
statutory requirement that “the law of
the coastal state provides long-term
protection for reserve rescurces to
ensure a stable environment for
research. See 18 U.S.C. § 1481[bX2)(B).
(D) Financial Assistance Awards for
Site Selaction and Post Site Selection,
The Yirst of five types of awards under
the National Estuarine Reserva
Research System is for site selection
and post-sits selection. which includes
preparation of a draft management plan
(including MOU] and the collection of
information necessary for preparation of
the ervironmental knpact statement.
The maximum totel Federal shure of
these awards bas been raised to
$100.000 asdescribed in §.021 30101 his
amoumt. up t0$25.000 may be used to
conduet the ¢ite sslection processas -
describud in § 82111, ARerNOAA's
approval of » proposed.site and decision

to pre2wad with the Aasignation prooess,

the state may expend (1) up to $40.000 of
this amount to develop the draft-
ranagement plan and collect
information far preparatian of the
envirommental impact statement; and (2)
up ta the mmainder of availabls fands to
canduct studies to develop a baaic
description of the physical, chemicsl, ..
and bialogical characteristics of the site.
(E) Finaaciol Assistance Awards for
Acquisition, Development, and Initiel

{nto twe phases. {n the initial phase, = -
states ara warking to mest the critaria
required for fozmal research resarve
designation, ie. establishing adequata
state control over key land and water
areas {8 accordance with the dralt
management plan and preparing s Binal
management plan. In this predesignation

phase. funds are avaiabia for acguinng
interest in land, which is the prmary
purpose of this award, and fzr mincr
construction (e.g. nature *rails and beat
ramps), preparaticn of architectural and
engineering plans and specificaticns,
ceve'opment of the final magagexent
p.a=. and hiring a reserve mz~ager 3ad
other staflf as necessary to implamunt
the NOAA appreved draft managerest
Flan. .

The lepgth of Ume for this iriual
phase of acquisition and develepmoart
may be up to three years. After the site
receives Federal designatioz as a
rational estuarine research reserve, {h2
state may request additional financia!
assistance to acquire additiczal
property interests {e.g.. for the bufler
zons), for construction of rez2arch and
interpretive facilities, and {or resteraiive
activities in accordance with the
approved final management plan.

The Coastal Zane Management
Reauthorization Act of 1985 specifies
that the amount of financial essistance
provided with tespect to the acquisition
of land and waters. or interests therein,
{or any ene national estuartrm research
reserve may oot excaed an smpant
equal to 50 per cemtum of the costs of
the lands, waters, grd intarests therein
or $4,000.000, whichever anrount is less.

The amount of Federal financial
assistancs provided under the
regulations {or development tosts
directly associated with major facility
construcfion (i.e, other than land
acquisition) for any one natienal
estuaring resoarcl reserve mast not
excaed 50 per-csptum < (he coets of
such construction or $1,500,000,

~ whichever amowrt is less. - -

® mz:l :’uimﬁ&“gds
Operation Manogenrent, e
amoutit of Pederal fnencinl astytance
lvnn:bl:gg state to menzge the | -t'znt
reserve and gperate programs consis
with the exisston and goals of the
Natiomel Estuarine Reserva Rasearch
System bas been raised from $30.000 to
$70,000 for vach tweive momth pedlod.
Up to ten per cent of the total award
{Federal and state) sach year may be -
used for canstruction-type activities.

(G) Financial Assistance for _

_ Rasearch. The Coastal Zone

Managemant Reauthorization Act of

- 1088 specifically affacts the conduct af

s bsbing bn saqulsmami Tor
estal ar .
developing Estuarine Hesasech .-
it st o spaciying wha
within the systam i w
these guidslines shafl include. The
legislation also requires the Secretary of
Commares o require that NOAA. in
conducting or supporting estusrina
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research, give priorily ccnsideration to
research that uses reserves in the
Svstem. and that NOAA consult with
other Federal and state agencies to
promote use of ore or more reserves by
such agencies whea conducting
esluanne research,

Theresearch gu:delines, which are
re’erzed to in the reguiations. but are net
part of them, state that NOAA will
grovide research grants ¢aly for
proposals which address research
questions and coastal management
issces that have highest national priarity
as determined by NOAA, in
consultation with prominent members of
the estuarine research community.

One significant addition to the
regulations is that research awards are
available on a competitive basis to any
coastal state or qualified public oz
private person, thus making it possible
for public or private persons.
organizations or institutions to compete
with coastal states and coastal state
universities for NOAA research funding
to work [n research reserves.

(H} Financial Assistance for
Monitoring. The Coastal Zone
Management Reautborization Act of
19835 authorizes the award of grants for
the purposes of conducting research and
monitoring. While objectives in
estuarine research and estuarine
monitoring are mutually supportive,
monitoring is generally designed to
provide information over longer time
frames and in a different spatial context.
Consequently & separate subpart =
eddressing specifically the development
and implementation of monitoring
projects has been included in the
regulations, -~ - - e

(1) Financial Assistance’ Awdrds for
Interpretation and Education. The
Coastal Zone Management '
Reauthorization Act of 1885 authorizes
the award of grants for the purposes of .
conducting educational and interpretive
activities. To stimulate the development
of innovative or creative interpretive
and educational projects and materials
which will enhance public awarenass
and understanding of estuaring areas,
the regulations provide for funds to be
available on a competitive baais {0 any
coastal State entity. These funds are -
provided in addition to any other funds
available to a coastal state.zinder these
regulations. AT e

Categories of potential educational
and interpretive projects include: -

(1) Design. development end
distribution/placement of interpretive or
educational media (/.e.. the development

. of tangible items such as exhibits/
displays, publications. posters, signs,
audio-visuals, computer software, and
maps. which have an educational or

interpretive purpose. and techniques for

making availabie or locating information
COncerning reserve resources. activities,

or issues);

(2) Developmer:! and presentation of
curricula, workshaps, lectures, seminars,
and other structured programs or
presentations for cn-site faciiity or field
use;

(3) Extension/outzeach programs: or

(4) Creative and innovative methods
and techrologies for implementing
interpretive or educational projects.

Interpretive and educational projects
may be oriented to one or more research
reserves of the entire System. Those
projects which would benefit more than
ona research reserve, and, if practical,
the entire National Estuarine Reserve
Research System. shall receive priority
coansideration for funding.

V. Summary of Significant Comments on
the Proposed Regulations and NOAA's
Responses :

NOAA received comments from 16
sources. Reviewers included Federal
and state agencies, academic .
institutions, and the National Estuarine
Research Reserve Association. The
comments of the National Estuarine .
Research Reserve Association (NERRA)
are a summary of comments submitted
to NERRA by most of the managers of
the existing and proposed national
estuarine research reserves. All
comments received are on file at the
Marine and Estuarine Management

‘Division, Office of Ocean and Coastal
- Resource Management and are

available at that office for review upon
request. Each pf the major issues raised
by the ‘ars has been summarized
and NOAA's responses are provided ¥
under the relevant subheading in this
section.

General:

Three reviewers recomunended that .
more smphasis be placed on devsloping
an information network among research
reserves and between research reserves
and research and educational groups *7
and institutions. Two of thesa reviewers
noted the absence in the proposed -: -
regulations of & paragraph which had
addressed this subject in the existing
regulations (49 FR 28502, June 27, 1984).
The deleted paragraph concerned the
development and Federal administration
of s research and education information
exchange network for the System. '

Reasponse: NOAA agrees. The section
referring to informaticn exchange -
betwesn NOAA and the Reserves has
been reinstated in § 921.1(h}.

Spetific:

Section 921.1—=Mission. Gocls. end
Gererol Provisions

Procesed § 921.1(c)—Ore reviewer
suggested the deletion of the first
sentence of this provision which states.
"National estuarine research reserves
shail be open to the public.” This
reviewer noted that in multiple
COmponent reserves some components
may not be appropriate for general
public access; either because of the
purpose or emphasis of management at
that site (e.g.. research) or due to the
limited interest which the managing
entity has in the component (e.g.. a
conservation easement which does not
provide for unlimited public access).
This reviewer expressed concern that
state denial of general public access at
such components of a reserve could be

challenged on tha basis of this provision.

Response: Consistent with the goal of
the National Estuarine Reserve
Research System to “enhance public
awareness and understanding of the
estuarine environment and provide
suitable opportunities for public
education and interpretation.” public
access should be allowed to the greatest
extent possible permitted under State
and Federal law within national

estuarine research reserves. However,

the statement, “Nationsl estuarine
research reserves shall be open to the
public”, doss not require that all
components of a multi-component
Teserve or the entire area within the
boundariés of a siigle component
reserve be open to the general public .
unconditiopally. The last sentence of .
§ 921.1(c) reads, “Consistent with
reagurce protaction and research

. objectives, public access may ba” '
_ restricted to.cartain areas withina .

resaarch féssrve.” Whers unconditional
public access is not consistent with
resourcs protaction and research -
objectives as stated in the approved
management plan (e.g., public access
would interfers with reserve research or
Is likely to diminish the valua of resarve
resources for future research) it must be
limited accordingly. Just as certain areas
are idesiified In reserve management
plans as being more or less sensitive to
public access impects in single .
component reserves, the same is true of
components in multd-component .
reserves. Frequently in management
plans for mult-component reserves ane
or more components will be identified

" ag those for which the reiative

management emphasis will be public
education and (nterpretation. Similarly.
other components are {dentified as those
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vwhich emphasize research and resource
pratection.

Preposed §921.1(d) and § 621. 1 e)—
Sevea reviewers commented on these
provigions. These comments rasged
from cne sentsnce requesting
clarification to approximately six pages
of cemments decicated to these
previsions aoz2. These comments also
ranged from expressing concemn or
cbiection regarding the propcsed
l:m:tations on habitat mardpulatica to
suggesting a 2cre restricive approach.

Qne reviewer expressed strong
cuppert for ar outright prohibitioa on
habutat sanizulation, whetber fer
maragement ar research, excep! for
restoration aclivities where such
restoration cax avoid long-term adverse
impacts. Another reviewer comszerted
extersively on th:s provisian: expressing
strong objections ta a prokibitien on
kabitat mamipulation activities for
manzgement purposes. This reviewer
stated that the “preservation” of 2
habitat requires active management
invoiving habttat memipalation.

One reviewer requested darification
of the differsnce between restoration
activit es and habitat menipulation for
research or management purpeses. One
reviewer suggested criteria for ussessing
the degree of “manipulation™ .a proposed
research project may involva. One
reviewer requested clarification of the
intent of this provision and how it may
appiy to: (1) actions necesaary to protect
public health; {2} provection of existing
speciess and (8} allowancs for
restorative activities for historical
preservation. Qne reviewer stated that
whatever type of habltat manipulation
determined allowable by NOAA, day-
to-day site management declisions are
best made by the professional staff of
each m3serve. SN ’

One reviewer eequesiad cln

. clerification
of the mtent of this grpvisios and of the’

differences between habitat © .
manipulatioa fer research, habitat _
manipulation for management, and .
habitat mamipalation for reatoration. . |
This same reviewsr streseed the primary
impartance of the gcalogical and - -
representative injegrity of a reserve.
Response: The mission of the National
Estuarine Reserve Ressarch Sywtem, as
stated in § 921.1(a), “ia the =~
establishment aad asnagement, thraugh
Federal-state cooperation, of & natiomal
systerm of estuarine research reserves
represeatative of the various rgions
and esiuarine types ia the Uniled
Sta:es” (emphasis added). Tha first
Secretarial finding raquised for
dasignation of an estuarine area as a
national estuarine reserve wnder section
315(b}{2){A) of the Act. 16 US.C.
1481(b}{2}(A). is that “the area is &

represen.cuve estuarine ecosystem that
is suitable for long-term research and
coniributes to tae bisgeographicel and
tyzoicgica! belomee of the System”
{emplasis added).

The primary intent of § 921.1(d} and
§ 921.1(e) is to restrict and allow
activities involving bat:'at maaipulaticn
to the degree necessary to ensure that
reserves are. and continue to be.
representacive esiuarine ecosysters. |t
is this mission. and requirement of the
statute. that the System goals of

-§ 921.1(b) are meant to support. This

mission, end requirement of the statute,
is the foundation upon which the System
is built, the primary basis on which
estuarine aress are selected and
designated as reserves. and the
underlying principle with which all other
aspecls cf reserve development and
operation must be consistent. As one
reviewer stated. in no case should the
ecciogical or representalive integrity of
a reserve be comprised.

Habitat manipulation activities
conducted for a purpose other than (1)
restoring the representative mtegrity of
a reserve or {2) estuarimre research. are
rat coosistent with this requirement of
the statute or the mission of the System.
A reascnable limitation on the nature
and extent of frabtat manipulation
activities conducted as a part of
estuarime research is receasary to
ensure that the representative integrity
cf a reserve is protected. Likewise,
reasosable exceptions to these
limitations on habitat manipulation
activities are appropriate for reasans of
public hexdth and the protection of other
sensitive resources (e 8. andangered/
threatened wildlis and significant
histgrical and cultural resources). f
hab{tat manipulation is determined to be
necessary io such a case, thensuck 7'~
activities should be Himited so as not to
significantly impact the representative
and ecological integrity of the reserve.

Cantrary to the asserfian of one
reviewee, the inteat of designating and
managiog a research reserve is nctto
“preserve” that particular habitatin &
stasis condition. Estuarine ecosystems
are paturally dynamic hahitats which
we have yet to fully understand.
NOAA's intent in desigrating astuarine
areas as natianal estuarina ressarch
reserves is to protect the representative
character-of each individual zeserve and
thereby establish a national system of
estuarine areas representative of the
bicgeographic regions and estuarine
types of the United States. These
representative estuasine research
reserves then provide opportunities for
long-term research, education, and
interpratation.

Generally, it is NOAA's belicf hat,
given tne less-tzan-perfect stata of
knowledge regarding both the
fuzctioning of estuarine ecosvstems and
the effects of natural and anthropogenic
change that manipulation shcould be
carefully limited within estuarine
research recerves. Outside the contaxt
of a carefully planned. snd seer
reviewed, research cr restcraticn
activity, NOAA believes that habitat
manipulation for mamagement pwpescs
involves a sigmficant misk to the
representative integrity and character of
a naticnal estuarme rcsearch reserve,
As a result, the phrase in the proposed
regulaticns “habitat manipulation for
resource management purposes’ is
intended to m2an hzbitat management
for the promotion of a particular specics
or habitat, or for soma purpcse other
than research involving or restcration of
a representative “natural” estuarine
ecosystem.

NOAA acknowledges that much
research involves some degree of
manipulation of the resaurce(s} and
habilat(s) which are the subject of
study. In this regard, reserves are sot
intanded to be “contzol” habitats cnly,
and some degree of hahitat
manipulation is recognized as an
essental aspect of much important
estuarine research. However, research
aclivities conducted within a reservs
shouid pot involve manipulative ~ -
activities that, de of thpeir mutars or
extent, would st thy impair he -
“natorsl” represes tative valus fie.
reprasmmative character) of the reserva.
~ NGAA slid wknowiedgas that - ™~
trestoration efforts may invalve
extensive babitat mmipeletion - -
activities. Meny estuarine aress bavy

some scological changs ;1 e

. result of humran acfivities (0.9, < °

bydrological changes, ttentional/
unintentionsl ipectes composition :
changes—introduced and exatic species.
etc.). ln those areas desigmated as -
pational estuarine resensrch reserves,
such changes may have dimirished the’
representative character and integrity of
the site. Where restoration of such
degreded aress 1s determined necessary
within this contaxt, such acfivities must
be carefully plinned Much research is -
cecadsary to detsrmins the "natural”
representative stats af an estuarize ares
(i.e. a0 estnarine scosyMam minimally .
affoctsd by humap activily or influence).
Frequenfly, such restorgtion activities
provide exoellent oppartunities for
management orieatsd rasearch

In respecse 10 Teviswers requests for
clarificaticn and cansistent with the
response provided above. § 921.1(d) and
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§ $21.1(e) have been revised
agpropriately.

Proposed § 921.1/f)—{1) One reviewer
recommended that a formula be
es:a2lished that would "pre-determine
the minimum level (percentage} of funds
tmatwould be set aside within the total
'Sys:em] budget for specific categones
(Research, Ecucation, Moritoring,
Cperation/Management, Acquisition,
a~d Devalopmert).” In addition. this
same reviewer recommended that the
ailocation of acquisition/development
funds sbould be made on the basis of
greatest need measured against
pradetermined criteria.

Response: NOAA acknowledges that
under certain conditions establishment
of predetermined percentages for
allocating funds among programmatic
categaries could provide greater
predictability in the distribution of
Federal funds among reserves. However,
the advantages of such an approach
depend on a predictability in both the
level of annual appropriations as well as
major acquisition and development
needs for the Reserve system. The
uncertainties in appropriation levels and
acquisition needs are sufficient enough
to make an allocation formuls among
the six major funding categories
(research, education, monitoring.
predesignation. acquisition/
development, operations) unfeasible.

NOAA attaches primary importance
to long term support for the operational
needs at each reserve as described In
§ 921.32 of these regulations, and to .
fulfilling the research, education and
monitoring objectives of the
unlimited eligibility for these for the
awards, - .- . Y

(zl)a Four'revieiv;jn exrhrssud concern
or objection to limiting the funding .
eligibility of any one resesve under any
type of award, particularly operation/

' management awards. These reviewar's
comments ranged from general concern
to recommending that all funding caps
be removed from all types of awards. -
These reviewers also stated their f"d
general concern regarding & percaiv
lack of long term Federal financial _
commitment to the System,—. . 7

Response: Annual ap itions are
limited. not unlimited. Pusqing efigibility
limits fcr each reserve havebeen "~
established in regulations only where .
determined appropriate and necessary
for the establishment and on-going
support of the mission and goals of the
System. These regulations establish
annual eligibility limits for operations
{570,000 per year, per reserve) and
program-life limits for site acquisition
($4 million per reservs). Funding
eligibility limits bave not been
established for research, monitoring,

ard education gran! funds. See subparts
F. G. H. Site acquisition limuts are
statutory. (16 U.S.C. 1461(e)(3)(A))

Furnding limits ensure that some
funding is available for those types of
gwards which suppart most directly the
rission and goals of the System (s e..
generally, after desigration of a reserve.
the comperitive awards). As
importantly, funding limits are
necessary to ensure that available funds
are awarded in a relatively fair and
proportional manner among naticnal
estuarine research reserves. In the
absence of such Limits, one or a few
research reserves could receive the bulk
of available funds at the expense of all
other reserves. These limits prevent
such a substantially disproportionate
distribution of limited funding.

At present, some of the existing
research reserves in the System are

‘approaching the eligibility limits for

acquisition and facility development
awards, while most bave received less
than 50 per cent. and a number less than
25 per cent, of the eligibility limits of
these type of awards—a difference
between these categories of
approximately one to three million
dollars. These differences are jusdfiable
on the basis of relative need. reserve
size, property values, construction costs,
etc. A greatsrdifference in relative
allocation of funds between reserves
would favor disproportionally some
reserves and, as a result. be detrimental
to the System as a whole." . . .

Eligibility limits are established for
the purposes noted above and not to
unreasonably festrict a resedrch réserve
from access to available Federal funds.
On the basis of NOAA's experiente in
administering Federal Snancial " “"0
of comments from many Yesearch
resarves, the eligibility limit for = |
operation/management awards was
raised to a maximum of $70.000 per site
per year. In response to comments on
the proposed regulations, the eligibility
limit for major facility construction has
been raised 30 per cent in these final
regulations (see response under
proposed § 921.31 below).

Proposed § 021.1(g)—One reviewer

with the requirement that land

already (n a protected status can be’
ineluded within a reserve only if the *
managing entity commits to long-term
non-manipulative management.

Response: NOAA believes this -
requirement is necessary consistent
with the mission and goals of the
System. Essentially this same subject is
discussed in the response lo comments
on proposed § 921.1(d) and § 921.1(e}. In
order to clarify the intent of this
provision. NOAA has revised this

" assistance for the System and becauie

sentence to include a reference t the
revised § 921.1(d) and § 921.1(e].

Section 921.2~Defin:tions

Proposed § 921.2/b)—It was noted that
the Secretary of Commerce recently
delegated authority for matters relating
to Natiornal Estuarine Research Reserves
to the Under Sacretary for Oceans and
Atmosphere.

Response: NOAA agrees with the
recommended modification and has
changed references from the Assistant
Administrator to the Under Secretary
throughout.

Proposed § 921.2(d)—One reviewer
recommended a modification to the
second sentence of the definition of
estuary to include the term measurably
diluted with freshwater rather than
minimally diluted.

Response: NOAA agrees with the
recommended modification the
recommended term “minimal” should be
the term “measurable”. The definition
has been changed accordingly.

Proposed § 821.2{e}—Five reviewers
stated that some confusion has resulted
in the reversed order of the tarms
ressarch and reserve in the name of the
System, National Estuarine Reserve
Research System, and the name of each
individual reserve, national estuarine
ressarch reserve. .

- . Response: NOAA acknowledges that
some confusion has arisen as a result of

. this difference. However, this is

statutory language which only can be
-changed by amending the Act. - .
Sectlo 92142 Relatioriahip to Other’
Provisions of the Coastal Zone

ManageinentAct "C
" . It was poted that the existing program

regulations describe this sectionas -:

. “Ralationship to ather provisions of the

Coastal Zone Management Act and to
the Naﬂon¥ Marine m
Program”. Text descri . -
relationship between the Reserve and

s was omitted. New

_marine sanctuaries and estuarine

ressarch reserves are being designated
in close geographie proximity to ons
apother and therefore improved

' coordination between the two pros"n.ms

is warranted. © .

. $ Respinse NOAA agrees. Thé revision

‘of ths Section haading and text should
e adopted and strengthened. The - -

‘omission of this information from the

roposed tions was an oversight.
g‘ho Section hea 4ad text have been
nvh_cd ng?rqp{hu y.
Section 921.10~Genera! .

Proposed § 821.10(c)—Five reviewers
objectad to two or more states which
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share 8 biogeographic region treing
limited to the development of ¢ single
reserve, even if it was a multicomponent
reserve with components in each
respactive otate fe.g. Maryland and
Virginia in the Chesapeake Bay
subregion of the Virgimia bingeographic
region). These reviewers specifically
objected to the ekigibility limit on land
acquisition funding {see § 921.10(b) and
§ 921.20) as it applies to any mdmadual
reserve. single or multiple component.

Respconse: NOAA agrees. Some of the
System’s bicgeographic subregions are
represented by more than one reserve in
more than one stgte. Ag & result, in the
case of a biogeographic region {see
Appendix 1) shared by two or more
states, each such state should be eligible
for Federal financial essigtance to
establish & natiomal estuacine research
reserve within their respective portion
of the shased bicgeographic region.
Section 921.10¢a) bas been amended to
reflect this revision. Because of this
revision, the phrass which begins "In
the cass of a multicampanent natianal
estuarine * * “"in § 621.10{(a), § 92131,
and § 921.32(c) {s no longer nacessary
and has been daleted.

Proposed §921. Tk }—Two reviewers
commented that NOAA should consider
a higher eligibility limit ar relative
greater funding Yor awards to muitf-
component teserves than to single
companent reserves. '

Resporse: NOAA disagrees. :
for the System is limited. A State elects
to establish a multi-componem reservs

2 xingle conponentresarve

arexpud
with full kmowhwdge of the “"’Mw" ]

eligitility limfts on any ndividoad " ¥~
reserve, whether single ormultiple -
compoment. Eatablishing sepearate -
furrding eligibility limits for, or ~
dmpreportiondlly lunding,~ - 5.
multicomponent reverves wouldbe -
likely o have @ significant sdveme
impact on single-component meerves -
and. as a result, the System as « whoh.
Further, acquisiGon and development
funds are limited by e AcL "~
Section 821.11--Site Selectioa =~ -
Proposed § 821.1NcHZ)}—One rexiewer
reccmmended thatthe last semtenca be -
revised to aliminata refarence o s -
natorel system.” LT
Respange: ROAA sgrews that a minor
revision is recessery 1o clazily the et
of this sentencs. The sentencs bas bewn
revisad in 2 manmer congistentwitk -
corres clarfying oexisions »
§ 02114} and §9213(e). . _
Praposed § R21.21(c){8)—~Theen .
reviewers cammentsrl nn the concapt of
“core” and "buffer” sress orzonss. Two
of these reviewsrs racummended
deleting the concapt of & bufler xone.

The remaming reviewer recommended
extensive revisions to the subsection to
provide guidance on where habitat
marnipulation would be allowed.

Aesponse: After careful review of this
subsection. NOAA does net beliave that
the buffer zone concept should be
deleted or that substantive revisions are
appropriate. The basic approach
presented is sound. A critical concept
and distinction between the two asreas
which may have been overlooked is that
key land and water arese {“core™) and &
buffer zane will likely requirs
significantly different levels of control
fsee § 821.13 f2)(7)). In eddition to the
basic principles established in the
regulations, NOAA bes developed more
detailed boundary guidancs which is
available to states attempting to conduct
the difficult process-of boundary
delineation of a proposed aita,

Proposed §821.11(c}{5}—One reviewsr
recommended amending this site
selaction principle to include “the
suppert of ongoing ar planned
management activities in neathy
estuaries, including those In the
National Estuary Program.”

Response: NOAA considers
§ 021.11(c)(5} to encompass this concern
in that Gre State iy requiredto -
demonstrate how the proposed sita bs
consistent with existing and potenttal
land and water uses. Both e
designation by NOAA-ef g reserve
under the Act'sndmanagement plans
devuloped'through ¢he Netivoe! Batuary
Program of the U.8.€PA areevbnifed
to the Stytes for s dstermingtion of
consistancy under sectioa 902(c){1) ot
the Coastal Zone anxgentent Actof
1972, 28 srmended. NOAA wigws this °
maahiiiisin a8 an offective.means fot
( that Ressraws

umpadtand
. advioos thevelevent comattl and * . ¢
“estuaring manegemertobjectives . .

including thoss af-the Estnery
‘Thevelare. '§ G28.13{c}t8) bns
besn amended to make mare specific
our intent that the site suppart-estuarine
management objectives. -

Section 921.13—Poet Site Sefection
Proposed § 921.12(a)=Two reviewers
of eward

term mpporf{g Ku m.'.ti:rninA 8.
Respanze: agrees. A new
luz:nﬁ—ﬂmhhln added
1o the Tegdatom frubpars G end M of

tha propoved reyylatioas betng
relettered as szbparts Had 1, "
respectively; amd Gre secon numbers
being renumbered sccordingly). inittal
funding fer basic charcterisation of the
trywical, geological. chemicel. «nd -
Elologiul cheracueristics of the site will

continue to be provided under § 821.123—

Post site selectian. kn additian, however.
under the new subpart G, NDAA may
provide fmancial assistance-on a
competitive basis for each pirase of a
monitoring program. These gram awards
will be separate from those provided for
estuarine research under subpart F.

Section 21.13~—Management Plen and
Environmental Impact Statement
Development

Proposed § 921.13(a)(7)}~—Three
reviewers provided comment on the
acquisition plan guidance of this
subsection. Two reviewers requested
additional guidance on what constitutes
“adequate state control” and
commected that the reqairement to
assess the cost effectiveness of controi
alternatives is excessively burdensome.
The remaining reviewer stated that
having four million dollars in funds
available for land acquisition Is not
consistent with the requirement to
canduct an esgessment of the cost
effectiveness of acquisition alternatives.

Response: What consfitutes
“adequate State controi” is dependent
on site-specific ciroumatances and
requisements. The most effictent use of
aveflahle wcquisifion funds can only be
ensured theough the ideriBcation of
reasommbls control. or acquisitioa
alternatives and an assessment of their
reigtive cost and sllectiveness. This
does oot necessarily mess that the least
costly opfion in dollare is the altexnatine
that mst be selacted. it does 2ean,
howevez, that ull reasonahile contral
alternatives shenld be tharoughly -

- examined and their relative coats.

identified. The-dewsl tofan -
acquisition plan.is su allowable cest

* (Padezal urmatching share). Four - -

million dallars is aot “awailable,” butls
the 4 limit far land acquiaition
funds for any ons resssva. Regardless of
the amount of umding availahle Jor
land acquisifien, s tharough asissamant
of scqulsition. alternafives and their cost
effectivensss Is necessary o ensure -
responsible and eMiclent use of Federal
gunt funds. At & minimum the degres of
state contral must grovide adequats
long term protection 10 ensure for

. reserve resources & stable environment

lor research.

e me—— T
early in . '
Resporss: ROMA sgrass. A refererce
to § 921.39¢) bes been added 1o tis
subsection to darfly NOAAX"s

Yoa
respansibilitiss sady in preparstion of
the management plaa.
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Section §21.20—~Genera! Secticn 921.30~=Designation of National  Section $21.32—Operuticn and

Estuarine Research Reserves

Proposed § 921.30{c}—~Two reviewers
provided comuments on the designation
criteria listed in this subsection. One
reviewer recommended a change in
(a)(4) at variance with the Act. The
other reviewer recommended an
addition to the desigration findings to
include a requirement that, in the case
of a State which contairs, in whole or
part. a ntional estuary program
convened pursuant to section 320 of the
Clean Yater Act. suitable consideration
has been given to integration of research
and public education programs of the
estuarinte research reserve and the
national estuary program. It has also
been noted that the {inal management
plan as the governing document for
subsequent operations and management
of the reserve should contain the signed

Proposed § 921.20-=Two reviewers
requested a clarifying revision to the
last sentence of this subsection: the
addition of the phrase "to & coastal
state.”

EBas-onse: NOAA agrzes and the
section has beenrevised accerding!y.

Section 921.21e)—init.o! Acguisition
c~7 Developmernt Awescs

Two reviewers provided comment on
th.s section. The first reviewer
-eguested clarification that the provision
regarding de-designation of a site
acplies oaly to properties acquired with
Federal funds. The second reviesver
stated that the provision to compensate
the Federal government for its share of
the acquisition cost in the event of de-
designation, may be contrary to overall
coastal protection cbjectives because designation findings. Subpart (a) of this
the state may have to sell the property nectlf:n should ?1?5 be revp'lsed( tc)) show
to development interests in order to fully .+ the Under Secretary Is responsible
compensate the Federal (nterest. for designation of reserves in

Rasponse: Regarding the first accordance with the delegation of that

comment, NOAA does not believe suthority from the Secretary of
additional clarification is necessary. Commerce. o

This mbsoct_ion states specifically that Response: The terms for designation
these provisions apply to “any real of a National Estuarine Research
property acquired in whole or part with  Rogerve are set forth in the statute.
Federal funds * * *.” Thesecond . - NOAA agrees that research snd

commenter acknowledges correctly that  ¢gdycation programs should be

these requirements are designedto< . - integrated betwesn the Eavironmental
accomplish the goals of the National - protection Agency’s National Estuary
Estuarine Research Reserve Systsm and  program and NOAA's Naticnal . ' -
that this provision helps ensure that . = Egtuarine Reserve Research Systsm.
reserves maintain the standards *~eatis Thiseffort has already bichnitiated
established for the system.and. if they °  through a memorandum of s« '

do not, that a percentage of the fair - between tho""ﬁrop@ at
market value is available to othr'ss: . the Naticnal fevel and is being pursued
reserves. It should also be Acted that .- gt the local level, where appropriats.

these provisions are notnew and hive  Therefore, NOAA believes it does not
beea in placs since the inception of thé  require restatement in the program :- -

Reserve program through grant = regulations. However, NOAhAo:ﬁ.“
directives contained in OMB Circular A~ that the managemast plan she o
102, The provisions in the Ressrve contain the findings of designation and
regulations are taken directly from the the regulations should show that the™" -
A-102 Circular and apply _gq.n’ll real Under Secretary is respousible for

property acquired in wholg.p; part with  designation. The regulations bave been
Federal funds. It should also be noted .. revised sccordingly. :
that there are other alternaByes esids .

= | - Section $21.31—Supplemental :
from sale of the property. Jnths svent of - e
de-designation the state 2oy pelaia title *Ao7uition and Development Awardy
or transfer title to the Pederal 3 oe.x” - Proposed § §21.31—Fouz reviewers
government. In these tostances itis -~ . sxpressed concerns that the eligibility .
Likely that the resources of the reserve .  limit of $1.000.000 in Federal financial

assistance for facility construction may
oot be adequats to meet anticipated
long term nzeds and should be

increased or sliminated. .

Response: NOAA agrees. The -
eligibility Limit for facility construction
has been increased 50 percent to
$1.500,000.

could continue to be protected. Whils'
none of these slternatives are - -
inexpensive they do, as noted by the -
commenter, help ensure that the site
continues to be managed and - -
maintalned in conformance with
_research reserve goals and objectives.

Menagement: Impiementation of t4e
Management Plan

Proposed § 921.32({a~d/)=Seven
reviewers objected to the eligibility lim
on cperations and management awards
They noted thal the statute contains n2
provision for withdrawal of Federal
suppart for conticued operation of the
reserves. The termination of Federal
support for the individual sites is viewe
as a lack of Federal commitment to the
long-term maintenance of a
representative system of estuarine
research and education sites.

Response: The Reserve Program was
designed and continues to be a State-
Feders! partnership. The key to this
partnership {s the requirement that
NOAA shars with the State reserv-
program the financial needs assoc:. :d
with site designation. land acquisit:on,
research, education and operations.

As discussed previously, appropriate
eligibility limits ensurs thet funding is
available for competitive research
education and monitoring awards. If, as
some reviewers suggested. NOAA
removed the annua| monetary csiling fo.
operations and other awards, an
inequitable and disproportionats
distribution of the Limited fands for the
program could result Anpual
operational eligibility limits in addition
to ensuring the availability of funds for
competitive projects provide a stability
and even distribution among designated

«and developing ressrves. Consequently
NOAA is retaining the eligiblity limit o
$70.000 for cperations and management
persiteperyear * "

NOAA concurs with the reviewsrns'
assertion that the statote does 2ot direc

' the Federa]l Covernment to abandon its

support and financial commitment to
reserve cperations at the conclusicn of +
prescribed period of tims or when an
arbitrary cumulative funding ceiling for
Pedaral support of operations has been
met. By tmpasing a fixed durstion for
Fedaral support of Reserve operations
NOAA may undermine its ability to
participate effectively with the Reserve
systsm to address coastal and estuarice
management issuss of aational -
significance. The previously

three year support per position allocated
through ¢ $420.000 operstions ceiling
also established a complex and
burdensome administrative s
which Is further complicated when

_allocated among Reserves which bave

already recsived operations support.
and thz newly designated sites which
have yst to recstve such support To
simplify, streamiine and improve
NOAA’s effectivensss in support of
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Reserve aperatians. the thres yeer
restriction and other references 0
cessation of Fedezal support for
cperaticns and macagement at the
reserves have been removed throughout
the regulations.

Secticm 921.33—Bovmtery Charges.
Amencients to the Mancgerent Plen,
cnd Addition of Multinle-site
Comgonents

Frocased § 9.1.33(z)—COne reviewer
recemmended deleticn cr substazial
rnod:fication of this subsectica to
racogrize the State's right and ahility to
agpropriately plan and legislate its legal
c-arge—the research reserve. In
summary, this reviewer objected to
NOAA's approval authority/
requirement for activities discussed in
this subsaction. The reviewer suggested
that it should be sufficient if the State
provides NOAA an opporturity for
review and comment on proposed
charnges. :

Response: NOAA disagrees. NOAA is
responsible for Federal oversight of thre
System and each designated research
rescrve. As long as a State wistres for a
reserve 10 remain a part of the System
and to retain Federal dezignation.
NOAA will confinue to require Feders!
approval of changes in that research
reserve’s boundaries and management.

General

Propoved § 82140 § %2141, and
§ 921.42—=Saverzl reviewnrs
recommended charificaflan-af the -
criteria 48 be wad during perfocmencs
evaluatinng. Perfonmerce cxiterta should
cleariysints vihat-comstitutes acyoxte
or inadcquate Qns

.commenter provideda list of items

suggested ferinciugion in an evalsation.
Three reviewers maxa saggestions on
the compesition of the evainstion team
recommending non-Fadarsi and peivats
individeal participation whils another
commenter suggested the regulations
indicate criteria for chaosing the - ._
members of the svaluation team. Finaily
a recommendation was offered thxt the
evaluation strass integration of the
Reserve progsam with other state
coastal/zesearch s and that the
regulations provide for oiber dispute

" resolution mechwnismg sheet of

Litigation. . eeiies igue v i 2s . ¢
Response: ‘h?c— - svaluation of
a natiooal estuarine research reserve ls
cantral to NOAA's ability 1o ensure that
reserve operation end management is
being conducted in « manner fully
consistent with program goals and
objeciives as defined in section 315 of
the Act, 18 US.C. 1481, and i\s
implementing Tegulations. Tha criteria
for an evaluation corresponds disectly

with the program goals as specified in
§ 921.1 of these regu!ations. The five
gcals desarrbed m this section are
nearly ideatical to the criteria proprsed
by oze comzenter. The coamenter
added cost-effectiveness in using
Federal fucds as an additional criteria
which. white not directly stated as a
program goal in the resulations is
implicit in any evaluaticn f eficcent
management of the total resarve
program.

It is nct feasible to establish a
checklist for any evaluatioa to
predetermine what corstitutes acequa'e
versus inadequate performance. Each
reserve has very unique sd=miaistrative
structures, environmental rescurces, and
corresponding management needs.
NOAA views the evaluation process to
be a highly callaborative affort with the
State such that the evaluation caa be
used to focs on particular and specific
problera aregs. It is not appropriate to
attempt to coastruct a litrous test for
inadeqnate or adequate performance
which could reasonably gnticipats the
substantial variety of issuzes that are
addressed in the evaination process.
NOAA wauld be justifishly critictzed for
applying an artificial measurss egainst
unigue and sie-epecific croumstances.

NOAA agrees with the comments
made regarding partcipation of other
officials in the evaluation process. Sach
officials provide recammendatians 1o
NOA4A on specific issues in the
evaluation. To emsure that Reserve
personnel are directly invalved in
selection of the evalustion team,

§ 921.40(c) bas been revised to indicate

that NOAA will consuit with and ~v -
request recommendations from the - .
Reserve on the appraprists non-NOAA

partigipants prior to the evalation

The recommemdiation that the
evaluation exxmine coardinatim
between the Reserve program and othar
coastal ressarch efforts s fully -

consistent with NOAA cbjectives for ths

evaluation process and is currently
considased under Reserve program .
criteria to “promote Federal, Stale,
public and private use of one or more
reserves within the System when such
entities conduct estuarine research.” °
NOAA however, does not agree with the
comment that other dispute tesalutian
mechanisms should be devised short of
litigation in the event of an unixvorsble
evaluation that may ised 0

of designation. The provisions contained
in both §421.41 und § 82142 rovids &
lengthy end elabarats process for -
addressing major diffarences between
the NOAA and the Reserve ralxtive to
suspension of fnancial assixtancs or
withdrawal of designstion. This process
{s expressly designed to avaid litigation

on these issues. Therefare, NOAA dzes
act sgree that additional mechanisms
for dispute resolution ar2 warranted,

Proposed § 921.40(¢}—Two reviewsers
recommended a ninery-day reauioment
fsr State submittal of an annual report
instead of sixty days.

Respense NOAA agrees. Sextion
921.40¢e) has bzen revised actordingly.
NOAA e!zo notes that this section
irdicates that inadegquate amzal repurts
will trigger a full scate performance
evaluation. This provision is go longer
needed since § 921.22 has been changed
ta provide long term eligibility for
cperations sypport. Evaluations
consequently will be condacted
genareily at least svery 3 yezrs. The
statememt has therefcre been deleted.

Section 921.50—Ceneral

Proposed § 921.50(c}—Four reviewers
commented on this sobsection. Three
reviewery recommended that research
hunded under this subpart be sllowed int
an area larger than the boundaries of
the reseerch reserve. One of threse
reviewers also recommencded that the
managing entity of the reserve approve
all revearch prior to NOAA funding, One
reviewer expressed concern that funding
eligibility is ted to NOAA epproval of a
fina] manegement plan. .

Response: NOAA agrees that gremter
flexibility should be provided for the
ares in which federaily hmded resesrch
under this subpart may be candacied.
The regulations have been revised to
allow research activity in the {mmediate
wntenhec‘!ho.f the mcrnd m wtill
requiging the majority -
activities to be condurted within fhe
bouadaries. NOAA siso agress thet the

entity of the reserve should
indicate approval or -,
disapproval of propased meearch
project. sschreserva is
requasied 1o review and assign priorilty
10 sesaerch projects praposed for the
mm:u? & reservs ‘g.mmnot approve of
a particular profect that information
should be expraseed directly ts NOAA.

NOAA sgrues that its raview axd
spprowal of state submitted final
management plans should be as
expeditious as possible. However,
congistent with NOAA's respansibiltty
to ensure that reserve managymen
conducted in acrosdunrs with the
mission and goals of ths Systwm, the
need for sn approved final managsment
plan to qualify for NOAA funded
research remalins. :

Section 821.51—~Estuacine Bassarch
Guidelimes ~

Proposed § 821.51—Tve reviewers

recammmended that NOAA provide, st
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_ minimum. a more detailed and specilic
description of the Estuarine Research
Guidelines in the regulations. One
reviewer objected to NOAA's role in
establishirg the research priorities for
funding uncer this subpart

Resocnse: NOAA disagrees. Sectic:
315 cf the Act requires NOAA to
develop guideiines, not regulations, for
the conduct of research within the
System. A basic description of these
g.idelines is provided in both the Act
and the regulations. [ncluding the
guidelines themselves, or a more
detailed and specific description of
these guidelines, in the regulations
would severely limit flexibility in their
implementation, NOAA publishes the
guidelines annually in the Federal
Register and intends to continue to
improve these guidelines within the
relatively comprehensive standards of
the Act. NOAA develops general
research priorities on an annual basis in
consultation with the estuarine research
and resourcs management community.
The agency foresees no advantage to
including more specificity or detail than
necessary in the Program regulations.
Tke fnancial support provided under
this subpart for Research is
administered by NOAA. As g result,
NOAA. in consultation with prominent
members of the estuarine research
community, will continue to determine
research priorities for this funding.

Subpart G—Interpretation and
Education _
Section 921.60—GCeneral

Proposed § 921.60(g}—Two reviewers
objected to the requirement that

“interpretive and education projects be

conducted within the research reserve,

Rasponse: NOAA did not intend to
linit funding under this Subpartto
activities conducted entirely within the
boundaries of & research reserve, and
has revised the statement to clarify the
inteat. o

Proposed § 921.60(b)—0One reviewer
suggested NOAA require that alt
applications for interpretation and
education awards be lpprvvod by the
state. T AT

Response: NOAA sgrees that » .- 7

applications under this subpart should

have the support of the state managing

entity. The regulations have been
revised accordingly. .
Section 921.;7'1-"41}4} t;'a_b@ Costs
Proposed § 521.71(e)(2}—Two
reviewers objected to a one year time
limit prior to pre-acquisition being
imposed on the allowability for state
match of state lands already in a fully-
prolected status. The commenters noted

that properties inciuded within NERR
toundares, partcularly the core area,
wiil be subject to rescted uses, and
these useq wili be subject to NOAA
agproval {e.g. research. construction.
ecucation). Since these properties add
real value to the NERR System. but have
diminished use for other purposes. they
shculd be allowable as stale match.

* These reviewers therefore

recommended elinination of a one-year
tme limit.

Reszonse: This provision has been
adopted in the past to ensure that lands
iacluded within the Reserve system are
acquired consistent with the purposes
and objectives cf the Reserve system
and. as required by section 315(e)(3)(A)
of the Act. to assure that the state has
matched the amount of financial
assistance provided by the Federal
Government for the acquisition of land
for a reserve. However, NOAA agrees
that the imposition of a one-year time
limit may not be the most effective or
appropriate method to achieve this
purpose. We have therefore eliminated
this provision from the regulations and
instead allow inclusion of land and
submerged lands already in the states’
possession as state match irrespective
of the date obtained by the stats.
However, calculation cf the amount
eligible as match for existing state
owned lands will be made by an
independent appraiser who will
consider the value for match purposes of
these lands by calculating the vaiue of
benefits foregone by the stats, in the use
of the land, as a result of new

. restrictions that may be imposed by :

Reserve designation. - .

Proposed § 921.71(e)(¢}=One
reviewer regommended elimination or
simplification of the matching share
criteria for research awards. --.- - °

Response: The matching share -
requirement cannot be sliminated
because it is required by statute.
However. the matching shars criteria
has been simplified to be consistent
with the provisions to § 821.50(a) of
subpart F.

VL Other Actions Associated With the
Rulemaking

(A) Classification Under Executive
Order 12291. NOAA has concluded that
these regulations are not mjor.bcam

" they will notresultin: .

{1) An annual effect on the economy '
of $100 million or more: R
(2) A major increase in costs or price

- for consumers: individual industries:

Federal. state. or local government
agencies: or geographic regions: or

{3) Significant adverse eifects on
competition. employment; investment,
productivity. innovation ot the ability of

United States based enterprises to
compete with foreign based enterprises
in domestic or export markets.

These rules amend existing
frocedures for identifying, designating.
and managing national estuarine
research reserves in accordance with
the Coastal Zone Management
Reauthorization Act of 1985. They will
not result in any direct economic or

environmental effects nor will they leed _

to any major indirect economic or
eavironmental impacts.

(BY Regulatory Flexibility Act
Analysis. A Regulatary Flexibility
Analysis is not required for this
rulemaking. The regulations set forth
procedures for identifying and
designating national estuarine research
reserves. and managing sites once
designated. These rules do not directly
affect “small government jurisdictions”
as defined by Public Law 96~354. the
Regulatory Flexibility Act, and the rules
will have no effect on small businesses.

(C) Paperwork Reduction Act of 180.
This rule contains collection of
information requirements subject to
Public Law 96-811, the Paperwork
Reduction Act {PRA), which have
siready been spproved by the Offics of
Management and Budget (approval
number 0848-0121). Public reporting
burden for the collections of information
contained in this ruls is estimated to
average 2.012 hours per response for
management plans and related
documentation. 1.25 hours for

. performancs reports, and 15 hours for

annual reports and work plans. Thess
estimates include the time for reviewing
instructions. existing data
sources, gathering maintaining the
data needed, and completing and . :* -
reviewing the collection of information.
Send commants regarding this burden
estimats or any other aspect of these ~
collections of information, including
suggestions for reducing this burden. to
Richard Roberts, Room 1233, :
Department of Commerce. Washington.
DC 20230, and to tha Office of ..~
Information and Regulatory Affairs,
Office of Management and Budget.
Washington. DC 20803. ATTN: Desk
Officar for NOAA. = - - .-
(D) Executive Order 12012. These
{nterim final rules do not contain " *
policies which have sufficient
Federalism implications to warrant
prepazation of & Federalism Assessment
pursuant to Executive Order 12612 -
Howaever, the provisions of the rules
setting forth what a state must do or
agree to do in order to qualify for the
various types of Fedseral financial
assistance available under the rules
have been reviewed to ensure that the
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rules grant the states the maximum
admimstrative disczetion possible in the
administratian of the National Estuarine
Reserve Research System policies
embadied in the qualification
requirements. In formulaling thoae
policies. the NOAA worked with
affected sta‘es to develop their own
poiicies with respect to the use of
‘vatiozal Estuarize Researck Ressrves.
To the maxinum extent possible
consistent with the NOAA's
responsibility to ensure that the
chjectives of the Na*ional Estuarine
Roserve Research System provisions of
the Coastal Zore Managemert Act are
cbtained, the rules reirain from
estabiishing uniform aational standards.
Extensive consultatiana with state
olficials and organizations have been
held regarding the firancial assistance
qualifications imposed. Details
regarding awazds of financial sssistance
kave been discussed above under the
heading “REVISION OF THE
PROCEDURES FOR SELECTING.
DESIGNATING AND OPERATING
NATIONAL ESTUARINE RESEARCH

RESERVES" and are not repeated hers. -

Likewise comments from the statzs
regarding qualificatinne and responses
and changes to the regulations regarding
same were set forth under the hesding
SUMMARY QF SIGNIFICANT
COMMENTS ON THE FROPOSED
RECULATIONS AND NOAA'S
RESPONSES. 1 should be neoted that
some of the states commented in
opposition to conditions ar language
requived by law or by QfBos of
Management end Buriget Circular A~102.
NOAA does not bave the df sceetion (o
change such language-or conditions.

(E) National Enviroranenta] Policy
Act. NOAA has concloded that .- -
publicatiom »f thess imterim finnl vules.

does not constitite 2 eamjor Fedesdl . - -

action significantly effecting fhe

of the hraman enviromment. Thes b
an envircamental impact statement iy
not requized,

(F) Admicinirative Procadure Act
These irterm ons are
effactive July 23, 1990. To the extemt that
these regulations sehets to grants aud -
cooperative sgroumsuts the .:.re.
requirements of the Administrative: .
Procedure Act 5-ULE.C. 351 de oot spply
To the extant thatl any snbetantive
provisian does ot involve grawis ot
cooparstive agreaments no nseful
purpose would be served by dalaying
the effsctive date for 30 days. No rights
of the participants in this Pederal .=~
program will be sdversaly sffected by
immediate implementation. To the .
contrsry stase reciplents of fingncial
asaistance through this program have

submittad program applications that
anticipate immed:ate implementeticn of
these regulatiors. Public comments on
these intertm final regulations are
invited and will be considered if
;;ggxirted on or befcre Saptemter 21,

List of Subjects ia 15 CFR Past 921

Administrative practice and
procedure, Coasta! zone, Environmental
impact statements. Grant programs—
Natural resources, Reporting and
recordkeeping requirements, Research.
(Federal Domestic Assistance Catalog
Number 11.420. National Estuarine Reserve
Research System)

Datad: July 10, T99.

Virginia K Tippie,
Assisiant Administrator for Ocazn Services
and Coastal Zane Management.

Par the reasons set forth i the
preamble. 15 CFR part 921 is revised to
read as fallows:

PART $21==NATIONAL ESTUARINE
RESERVE RESEARCH SYSTEM
REGULATIONS

Sec.

Subpast A-~General

$21.1 Mission, goals and general provisions.

921.2 Definitions.

921.3 Nstionai Rstearine Ressrve Resaarch
Syswm biogeographic classification
sckems and estuaring typalogies.

921.4 Ralationship to cthar peovisions of the
Coastal Zone Menagement Act.

Sutipest B—Eits Selection. Pect Site Salsction
and Mynagesent Plan Davelopment

921.10 ‘General ‘

921.11 Sitesalection. .

921.12 Postwiseselection, ...

tion ot-the Finut Mansgement Ples
92130 General .
921.21 nitial acquisition arxd development
. mwumds,
Subpast D—Reserve Designation and
Subsequent Operativa ’
921.30 , Designation of Natianal Estuarize
Rasearch Reserves.
$21.31 Supplementat acquisitian and
awurds.

- -_m_lhjpb-du components.
Subpernt B-—Periormanca Bysluation and
Withdrawal of Designaton
921.40 Eveluation of system performance.
92141 Suspemion of eligibility for insncial

assistance. -
921.42 Wuhdrawa! of designation.

Sec

Subpart F—Rasearch

921.50 Genersl

§21.51 Estuanne research guilelncs.

921.52 Promotion and coordinauca of
estuarine ceseasch.

Subpart G—\lonitoriag

621.80 Gereral.

Subpart H{—Interpretaticn and Educaticn

921.70 Genzral.

92171 Ca'egories of potertial iztarpctve
and educatonal projects: eva.atica
criteria,

Subpart l=Ceneral Financial Asaistance

Provisious

921.80 Application informatioz.

921.81 Allowat!s costs.

621.82 Amendments 19 financie! assistance
awards.

Appeadix | to Past 921-—Biogeographic
Classfication Schome

Appendix B to Part £23—Typulogy of

National Estuarios Ressarch Rrsssves
Authority: Sec. 315, Public Lew 92-533. ae

smended: 88 Stat. 1280 {18 ULS.C 14

Subpart A—General
§921.1  iftssion, gonis aod geners!
provigions,

(a) The mission of tha Natioral
Estuarine Reserve Research Systex is
the establishment and mansgement,
thraugh Federal-State cooperation, of a
national system of sstuarine research -
reserves represantative of the vatious
regions and estuarine types in the
United States. Estmrine reseazch
resecves are established to p-rvide
opportunities for long-term research.
education, mdlg‘h:pn tation. o

- (b) The gaels of the program for
ug:’yhic out this mission azs ta:

(1} Ensurs a.etabls environmant for
research thmugh lorig-tamn protection of
estIaring resarse Fesouices;

{2) Address cosstal rmnsgement
{ssnes ideniifisd es significant through
coordiaated estuarine research within
the System:-; .

{3) Bnhancs public swerenews eod
understanding of the estunrine -
envircnment and provide snitable
opportanites for public schreaticn and
interpretation; . ‘

{4) Promots Fudesal, state, public and
private uss of ane or move reserves
within the Spstam when such entities
conduct -n:‘ mowwrch: mdmm

(SyConthict end coordingte estiarive
resenrch within Se System. gathering ~
and mhfui'vuhblo information
necessary for improved understanding
and management of estuarine arees.

(c) Nationa! estuarine resesrch
reserves shall be open to the public ta
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the extent permitied under State and
Federal law. Multiple uses are aljowed
to the degree compatible with the
research reserve's overall purpose as
provided in the management plan (see
§ 921.13) ard consistent with paragraphs
(@) ard (h) 2f this section. Use levels are
set by the individual state arnd analyzed
in the management pian. The research
reserve maragement plan shall describe
the uses and establish priorities among
these uses. The plan shall dentify uses
recuiring a state permit, as well as areas
where uses are encouraged or
prohibited. Consistent with resource
protection and research objectives,
public access may be restricted to
certain areas within a research reserve.
{d) Habitat manipulation for research
purposes is allowed conasistent with the
following limitations. Manipulative
research activities must be specified in
the management plan, be consistent
with the mission and goals of the
program (see paragraphs (a) and (b) of
this section) and the goals and
objectives of the affected research
reserve, and be limited in nature and
extent to the minimum manipulative
sctvity necessary to accomplish the
stated research objective. Manipulatdve
research activities with a significant or
long-term impact on reserve resources
require the prior approval of the state
and the National Oceanic and
Atmospheric Administration (NOAA).
Manipulative research activities which
can reasonably be expected to have a
significant adverse impact on the
estuarine resources and habitat of a
reserve, such that the activities
themselves or their resulting short- and
long-term consequences compromise the
representative character and integrity of
a reserve, are not allowed Habitat
manipulation for resource management
purposes is not permitted within
national estuarine research reserves.
except ag allowed for restoration
activities consistent with paragraph (s}
of this section. NOAA may allow an
exception to this prohibition if
manipulative activity {s necessary for
the protection of public health or the
preservation of other sensitive resources
which bave been listad or are sligible
for protection under relevant Federsl or
state authority (e.g. threatened/
eadangered species or significant
historical or cultural resources). If
habitat manipulation is determined to be
necessary for the protection of public
bealth or the preservation of sensitive
resources, then these activities shall be
specified in tha Reserve Management
Plan and limited to the reasonable
alternative which has the least adverse
aad shortest term impact on the

representative and ecological integrity
of the reserve.

{e) Under the Act an area may be
designated as an estuarine reserve only
iT the area is a representative estuarine
ecosystem that is suitable for long-term
research. Manv estuarine areas have
undergone some ecological change as a
result of human activities {e.g..
hydrelogical changes. intentional/
unintentional species composition
charnges—introduced and exotic
species). In those areas proposed or
designated as national estuarine
research reserves, such changes may
have diminished the representative
character and integrity of the site.
Although restoration of degraded areas
is not a primary purpose of the System.
such activities may be permitted to
improve the representative character
and integrity of a reserve. Restoration
activities must be carefully planned and
approved by NOAA through the Reserve
Management Plan. Historical research
may be necessary to determine the
“natural” representative state of an
estuarine area (/.e. an estuarine
ecosystem minimally affected by human
activity or influence). Frequently,
restoration of & degraded estuarine area
will provide an excellent oppoartunity for
management oriented research.

(f) NOAA may provide financial
assistance to coastal states, not to
excsed S0 percent of all actual costs or
84 million whichever amount is less. to
assist in the acquisition of land and
waters, or interests therein. NOAA may
provids financial gssistance to coastal
states not to éxcéed 50 percent of all
actual costs for the at and

_operation of, and the conduct of

educational or in stive activities
oational estuarine research
resarves (see subpart [ of this part).
NOAA may provide financial sssistance
to any coastal stats or public or privats
person, not to excsed 50 percent of all
sctual costs, to support research and
monitoring within a national estuarine
research reserve. Five types of awards
are available under the National
Estuarine Reserve Research System
am. The predesignation awards are

for site selection, draft managsment
plan preparation and conduct of basic
characterization studies. Acquisition
and development awards are intended

rimarily for acquisition of interests in

and and construction. The operation
and management award provides funds
to assist in implementing the research,
educational, and administrative
programs detailed in the research
reserve management plan and is
reflective of the joint State-Federal
partnership in the preservation and

'Socmn-y

protection of estuarine rusources. The
research and monitoring awards provide
funds to conduct estuarine research and
monitoring within the System. The
educational and inferpretive award
provides funds to conduct estuanre
educational and interpretive activines
withun the System.

(8) Lands already in protected status
maraged by other Federal agencies.
state or local governments. or private
organizations can be included within
national estuarine research reserves
only if the managing entity commits to
long-term non-manipulative
management consistent with paragraphs
{d) and (e} of this section in the reserve
management plan. Federal lands already
in protected status cannot comprise the
key land and water aress of a research
reserve (see § 921.11{c)(3)).

(h) To assist the states in carrying out
the Program's goals in an effective
manner, the National Oceanic and
Atmospheric Adminjstration (NOAA)
will coordinats a research and
education information exchangs
throughout the national estuarine
research reserve system. As part of this
role, NOAA will ensure that information
and ideas from one reserve are mads
available to others in the system. The
network will enable resarves to

e information and research data
with each other, with universities
engaged In estuarine research, and with
Federal and stats agencies. NOAA's
objective is a system-wide program of
research. and monitoring capable of

t issues that

addressing the managemen
"affect long-term productivity of our

Nation's estuaries.

§9212 Definitions.

(s) Act msans the Coastal Zons
t Act of 1972, as amended,

-16 U.S.C. 1451 ot seg.Section 318 of the

Act, 16 US.C. 1401, sstablishes the
National Estuarine Resarve Research
System. .

(b) Under Secretary means the Under
for Ocsans and Atmosphars,
U.S. Department of Commercs, of
designes.

{c) Coostal state means u state of the
United States, in or bordering on. the
Atlantic, Pacific. or Arctic Océan: the
Gulf of Mexiceo, Long Island Sound, or
one or OIS o!mcmcuk.g.: the
purposes of these regulations the term
Islands, Guam, thie Commonwealth of
the Northern Mariinas Islands, the
Trust Territories of the Pacific Islands.
and American Samoa (see 18 U.S.C.
1453(4))- _ _

{d) Estuory means that part of a river
ot stream or other body of water bavirg
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Unimpaired connection with the open
sea, where the sea water is measurably
ciiuted with fresh water derived from
land drainage. The term also includes
estuary-type areas with measucable
freshwater influence and having
unimpaired connecticns with the open
sea. and estuary-type areas cf the Great
Laxes and thewr conrecung waters. See
16 US.C 1433(7}. :
(e} Natione! Estucrize Research
Aeserve means an area thatisa
representative estuarine ecosystem
suitable for long-term research. which
Tay include all or the key land and
water portion of an estuary, and
adjacent ransitional areas and uplands
constituting to the extent feasible a
ratural unit, and which is set aside as a
catural field laboratory te provide long-
term opportunities for research,
ecucation. and interpretation on the
ecological relationships within the area

(see 16 U.S.C. 1453(8)) and meets the

requirements of 16 U.S.C. 1461(b). This
includes those areas designated as
national estuarine sanctuaries under
section 315 of the Act prior to the date of
the enactment of the Coastal Zone
Management Reauthorization Act of
1985 and each area subsequently
designated as a national estuarine
research reserve.

§921.3 Nationsl Estuarine Reserve
Resaarch System blogeographic
ciassification scheme and csthuarine
typologies. ,

(a) National estuarine research
teserves are chosen to reflect regional
differences and to include a variety of
ecosystem types. A biogeoraphic essi
classification scheme based on regional
variations in the nation’s coastal zone_
has been developed. The blogeographic
classification scheme is used to ensure.
that the National Estuarine Reserve
Research System includes at least ons
site from each region."The estuarine
typology system is utilized to ensure’
that sites in the System reflect the wide
range of estuarine types within the
United States. . - ,

(b) The biogeographic classification
scheme, presented in Appendix [ to this
part. contains 27 feglons. Figure 2
graphically depicts thé biogeographic
regions of the United States..

{c) The typology system is presented
in Appendix I to this part.

$9021.4 RMMWWO{
the Coastal Zone Management Act, |

{a) The National Estyarins Reserve
Research System is intended to provide
information to state agencies and other
entities involved in addressing coastal
management issues. Any coastal state,
including those that do not have

approved coastal zore canagement
Frograms under section 306 of the Act, is
eligible for an award under the National
Estuarire Reserve Research System (see
§ 921.2{(c)).

(b) For purposes of consistency
review by states with a federaily
approved coastal zone management
program, the designation of a natioral
estuarine research reserve ia deemed to
be a Federal activity, which, if directly
affecting the state’s coastal zcne, must
be undertaken in a manner consistent to
the maximum extent practicable with
tte approved state coas'al zone program
as provided by section 1436(c)(1) of the
Act. and implementing regulations at 15
CFR part 930, subpart C. In accordance
with section 1456(c)(1) of the Act and the
applicable regulations NOAA will be
responsible for certifying that
designation of the reserve is consistent
with the State approved coastal z0ne
management program. The State must

~ concur with or abject to the certification.

It is recommmended that the lead Stata
agency for reserve designation consult
at the earliest practicable time, with the
appropriate State officials concering
the consistency of the proposed national

million for which each recerve is el gible
for land acquisition. In the case of a
biogeographic region (see Appencix {to
this part) shared by two or more siates.
each state is eligibie for Federal
financial assistance 1o establish a
national estuarine research reserve
within their respective portioa cf the
shared bicgeographic region. Financial
assistance application procedures ara
specified in subpart [ of this part.

(b) In developing a researchreserve
program, a state may chcose ‘o develcp
a multiple-site research reserve
reflecting a diversity of habitais ina
single biogeographic region. A muliiple-
site research reserve also allows the
state to develop complementary
research and educational programs
within the individual components of its
multi-site research reserve. Multiple-site
research reserves are treated as one
reserve in terms of financial assistance
and development of an overal]
management framework and pian. Each
individual site of & proposed multipie-
sile research reserve shall be evaluated
both separately under § 921.11(c) and
collectively as part of the site selection

; process. A state may propose 1o
estuarine research reserve. establish a multiple-site research
(c) The Naticnal Estuarine Research reserve at the time of the Initial site
5“‘” * m‘: mllt\;ct;dgmé::sd 1B geléction. or at any point in the
\ lolsﬂencog °°p‘:"° e ‘ﬂ. o of development or operation of the
e Sanctuary Program (T} o estuarine research reserve, even after
the Marine Protection Research and Fedsral funding for the single site
Sanctuaries Act, as amended. 16 US.C research reserve has expired. If the state
“.31'““)'&'1” ld_m.lniutcred,hy NOAA. ‘decides to develop s multiple-site
Title Il authorizes the Secretary of national estuarine research reserve after
Commerce (o designate discrete areas of yy 5 iy acquisition and development
_the marine environment as marine ._award is madse for a single site, the
esanctuaries to protect or restore such ~u:#Proposal is subject to the requirements
areas for their conservation, set forth in § 921.33(b). However, a state
recreatiogal, ecological, historical, . p0y ot proposs to add one or more
nlg:.n:h. educational or esthetic values. sites to an already designated research
National marine sanctuaries and * reserve if the operation dod.
estuarine ressarch reserveg maynot - - mansgement of such fesearch resarve
overlap, though they may be adjacent | .4 heep found deficientand .
: uncorrected or the ressarch conducted is
e et P *  not consistent with the Estuarine
Dev. ? Rasearch Guidelines in accordance with
slopmen - the provisjons of subparts E and F of
§921.10 General "this part. In addidon, Federal funds

" (a) A stats may apply for Federal
financial assistance for the purpose of
site salection, preparation of documents
specified in § 921.13 (draft management
‘plan and environmental impact
statement (EIS)) and the conduct of -
. reséarch necessary to complets basic
‘characterization studies. The total
Federal share'of this group of S¥%
predesignation awards may not exceed
$100,000, of which up to $25,000 may be
used for site selection as described n
§ 921.11. Federa! financial assistance for
preacguisition activities under § 921.11
and § 921.12 is subject to the total $4

scquisition of & multiple-site research

: péserve remains limited to $4.000,000
(ses § 921.20). The funding for operation
of a multiple-site research reserve is
limited to $70.000 per year {see
§ 921.32(c}) and prescquisition funds are
limited to $100.000 pef resarve.

S9211, S olocten,
- (@) A state may use up to $25.000 in
Federal funds to establish and
implament ¢ sits selection process
which is approved by NOAA .
. (b) In addition to the requirements sat
forth in subpart [ of this part. & reques?
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for Federal funds for site selection must
contain the fcllowing programmatic
irformation:

1) A description of the proposed site
selection process and how it will be
implemented in conformance with the
bicgeographic classificaton scheme and
typology (§ 921.3);

(2) An iczruficaton of the site
selection agency and the potential
management agency: aad

.(3) A description of how public
parucipaticn wiil be 1acorporated inta
tne process {see § 921.11{d)).

(=) Ag part of the site selectica
Erozass, the state end NOAA shail
evaluate and selact te final site(s).

NOAA has final authonty in approving
fuch sites. Site se:action siall be gmaed
by tre followirg principles:

(1) The site's coatribution to the
biogeographical and typelogical balance
of the Natonal Estuarine Raserve
Fesearch System. NOAA wil give
priority consideratian to proposals to
establish reserves in biogeographic
regiors or subregions that are aot
represented in the systam (see the
biogeographic classification schema and
typology set forth in § 921.3 and
appendices [ and 1 to this part}

{2) The site's ecological
characteristics, inclu its biological
productivity, diversity of flare and
fauna, and capacily to sttract & broad
range of research and educational
interests. The proposed site must be a.
representative estuarine ecosystem and
should, to the maximum exteat possible,
be an estuarine ecosystem minimally . .
affected by human activity or lnﬂucm:c ‘
(see § 922.1{e]): s

(3) Assurance that the site’s * "
boundaries encampass an adequate
portion of the key land and water areas °
of the oatural systam to eppeoximate an
ecological unit and to ensare M
conservation. Boundary sizs will vary -
greatly depending on the nature of the
ecosystem. Research reverve boundartes
must encompass e area within which
adequate comtrot hresorwillbe -
established by the ity over,
bumen activites mﬂmﬁﬁl the
reserve. Generally, reperve | aries

- \-

1\.

will encompass two areds key fad nd»_

water areas (or “ccre dres”) mmd @
e o K B e -
and a baffer zone

significantly diferenit %d‘aﬂhﬂ
(see § 921. 13{:)(7)). mha‘ieyhnd
and water areas” refers to that core ares’
within the reserve thatis so yital to tha. .
functioning of the estuarine ecosystem

that it must be ander g level afcautnl

sufficient to ensuare the long-term .
viability of the reserve for research on
natural processes. Key land snd water
arees, which comprise the core grea, are

those ecological units of a natural
estuarine system which preserve, for
reseasch purposes. a full mange of
significant physical, chenricat and
biclogical factors contmbuting to the
diversity of fauna, flora and natural
processes occureing within tre estuary.
The determination of which land and
water areas are "key" !0 a particulas
reserve most be based or speerfic
scientific knowledge of the area. A basic
principle to follow when deciding upon
koy land and vrater areas is that they
should encompass resources
representative of the tctal ecosystem,
aad whichk if compromised conid
exdanger the reszarch objectives of the
reserve. The term “buffer zone” refers to
an area adjacent to or surroundmyg key
land and water areas and essential to
their integrity. Buffer zones protect the
core area and provide edditional
protection for estuarine-dependent
species, inclading those that are rare or
endangered. When determined
appropriate by the state and spproved
by NOAA, the buffer zone may also
include en area necessary for fecilities
required for research and imterpretation,
Addfionally, buffer zones should be
establivhed safffcient to accommodate &
i i e

{ eCO or
geomorphological change which -
reasonabiy couid be expected to occur.
Natiozml estuarine rewearch reserves
may inclode existing Federsd or state
lu«b aiready in a protected status
where mmitual Denefit cxtr be enbenced.
Howsver. NOAA will nof ayprove s site
for potental netfom! estwerine nunr.h
reserve shales et fo depemdent

primmrily upoo the incfesfon of cumady
prouchd l-'ct-l lards fr order o mewt
the requirements for revedich reserve
satus (-ﬂuhy jend and watar

vlﬂll) Sach lands genersily will be

included withiny ¢ revesrch ressrve o
serve -'!&zufc ouur sncillary

i 9 'ﬁt ‘site’'s suitebility br Tor
estuarine research, lociuding eco al
factors and proximity to exfeting '*
research facilitles and educational
institutions: .

(5] The site’s compatibiltty with -
existing end potential lend and water
uses b contigaous areas as well as
approvid coastal and nmu!no e

ement llm:tnd a '
@) %l rtence woduwtl‘an

and hurpntfw arts, consistent with
the need for conttmued pwtection cfth.
naru.rll system. - '

y in the site selection process -

thn state cruwt seek the views of affected
landowners, local governments, other °
siate and Feders! agencies end other -
parties who are interested in the are- )

being considered for selection as a
potential national estuarine revearch
teserve. After the loca! governmer(s}
and affected landowner(s) have been
contacted, at least one public meeting
thail be held in the area of the proposed
site. Notice of such a meeting. nduding
the time, place. arnd relevant subject
matter, shall be announced by the state
through the area’s principal news media
at least 15 days prior to the date of the
meeting and by NOAA in the Federal
Register.

(e) A state request for NOAA
approval of a proposed site {or sites in
the case of a multi-site reserve) must
contain a description of the proposed
site in relationship to each of the site
selection principles (§ 921.11(c)) ard the
following information:

{1) An analysis of the proposed site
based on the biogeographical scheme/
typology discnssed i § 921.3 and set
forth in appendices I and 0 to this part;

{2} A description of tha proposed site
and its mafor resources, inclading -
location, proposed boundaries, and
adjscent land uses. Maps, including
aerf{al photographs, are required;

{3) A dascripfion of the pyblic
participation process used by the stale
to solicit the views of interested parties,
a summary of comments, and I
interstate issues are involved,
documentation that tha Covemor(s) of
the other affected stute(s) bas been
contacted. Copies of all correspondence,
including contact letters to all affected
landowraers mnst be

{4} A list of dD eites considered and a

" briet statement of the basfe fer act

ulccﬁn.hnu-pnlcrndsﬂmud’
{3) A somination of the proposed
uu(dh“ublluniw
Estyarine Revearch Reserve by the - - -
cmdumMum--m
thnmlhbu(d.

fe211a mm-ﬁdm. e
[a)&hhdhlhﬁ'ln@ut
frm“ J&d;wh%
¢ stade Ry s up
$40.000 of the total $100,000 allowed for

pmn-ﬁnd-nhp&c

i ard for the -
collecﬂm of the
or of the
impact statemsamt. At tis tima, the mtn
may alvo submit & farthe .
nmindc of the rdca funds

bl F‘ °
" chemical and biolofieal characterfatics’
of the site o &.by !:g:Al:t‘nn
tate's 2 site
:-mm must be accompanied by
the information specilied in subpart [ of
this part and. for dnh masagement plan

f arch necessary to completea
or rees B the

|
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development and environmental impact
statement inforration collection, the
following programmatic information:

(1} A draft manageme=t pian outline
(see § 921.13(a) below}; and

(2) An outline of a draft memorandum
of understanding (MOU) between the
state and NOAA detailing the Federal-
state role in research reserve
maragement during the iitial period of
Federal funding and expressing tke
state’'s long-term commiment to operate
and manage the national estuarine
research reserve,

(b) The state is eiigible to use the
funds referenced in § 921.12(a) after the
proposed site is approved by NOAA
under the terms of § 921.11.

§921.13 Mansgement plan and
environmental iImpact statement
development.

(a) After NOAA approves the state's
proposed site, the state may request to
use additional predesignation funds for
draft management plan development
and the collection of information
necessary for the preparation by NOAA
of the environmental impact statement.
The state shall develop a draft
management plan, including an MOU,
The plan will set out in detail:

(1) Research reserve goals and
objectives, management issues, and
strategies or actions for meeting the
goals and objectives:

(2) A sdministrative sectiod
including staff roles in administration,
research, education/interpretation, and
surveiilance and epforcement = -

(3) A research plan, including a
monitoring design: e

(4) An education/interpretive plan:

(5} A plan for public access to the
research reserve; ... - Cetas

(6) A construction plan, includinga - .

proposed construction schedule, general -

descriptions of proposed developments
and preliminary drawings. if
appropriate. Information should be
provided for proposed minor ..
construction projects in sufficient detail
10 allow these projects to begin in the
initial phase of acquisition and . .
development, If & visitor center, -
research center.og any other facilities
are proposed fog gonstruction or - -
renovation at the sils, or restorative
activities which requirs significant :.
construction are planned. a detailed
construction plan including preliminary
cost estimates and architectural :
drawings must be prepared as a part of
the final management plan: and
{?) An acquisition plan identifying the
ecologically key lancr and water areas of
the research reserve, ranking these
areas according to their relative .
importance. and including & strategy foe

* property interssts, regulatory program
" development including associated *
. enforcement costs, negotiation. :

establishing adequate long-term state
control over these areas sufficient to
provide protection for reserve resources
to ensure a stable environment for
research. This plan must include an
identification of ownership within the
proposed research reserve boundaries.
inciuding land aiready in the public
domain: the method(s) of acquisition
wiuch the state proposes 0 yggmm
acquisition (including less-than-fee
simple options) to establish adequate
leng-term state control: an estimate of
the fair market value of any property
interest—which is proposed for
acquisition: a schecule estimating the
time required to complete the procesa of
establishing adequate state control of
the proposed research reserve: and a
discussion of any anticipated problems.
In selecting a preferred method(s) for
establishing adequate state contro] over
areas within the proposed boundaries of
the reserve, the state shall perform the
following steps for each parcel
determined to be part of the key land
and water areas (control over which is
necessary to protect the integrity of the
reserve for research purposes), and for
those parcels required for research and
interpretive suppert facilities or buffer
purposes:

(i) Determine, with appropriate
jusﬁﬁclauon. the minimum level of
control(s) required (¢.g., management
agreement, regulation, less-than-fee
simple property interest (e.g., -
conservation sssement), fee simple
property acquisition, or a combination
of these approaches: 4 o

(ii) Identify the level of existing state
control(s)y - v:C oo

each: and

{v) Rank, in order of cost. the methods .
(including acquisition) identifled in
paragraph (a)(7)(iv) of this saction.
An assessment of the relative cost-
effectiveness of control altematives

. shall include & reasonable estimate of

both short-term costs (e.5.. acquisition of -

adjudication. etc.) and long-term costs
(#.g.. monitoring, enforcement,
adjudication, mariagement and
coordination), In selecting a preferred

. method(s) for establishing uate

state control over sach parcel
under the process described above, the

state shall give priority consideration tg
the least costly method(s} of attaining
the minimum level of long-term controt
tequired. Generally. with the possible
exception of buffer areas required for
support facilities, the level of controlls)
required for buffer areas will be
ccnsiderably less than that required for
key land and water areas. This
acquisition plan, after receiving the
approval of NOAA, shall serve as a
guide for negotiations with landcwners.
A final boundary for the reserve shall be
delineated as a part of the final
wmanagement plan:

(8) A resource protecticn plan
detailing applicable authorities.
including allowable uses. uses requiring
a permit and permit requiremeats, any
restrictions on use of the research
reserve, and a strategy for research
reserve surveillance and enforcement of
such use restrictions, including
appropriate government enforcement
agencies;

{89) U applicable, & restoration plan
describing those portions of the site that
may require habitat modification to
restore natural conditions;

(10} A proposed memorandum of
understanding (MOU) between the state
and NOAA regarding the Federal-state
relationship during the establishment
and development of the national
estuaring research reserve, and
expressing a long-term commitment by
the state to maintain and manage the
research reserve in accordance with
section 315 of the Act 18 U.S.C. 1461,
and applicable regulations. In .
conjunction with the MOU and where
possible under state law. the'state wiil

(iii) Identify the level of additional - consider taking appropriate ™.

state control(s), if any, necsssary to . .*.  administrative or lsgislative action to
- meeythe minimum requirements - ' . ensure the long-term protection and '~

identified {n (a)(7)(i): of this section: = .~ - operation of the national estuarine

(iv) Examine ali reasonable . .- - - yessarch resarve. The MOU shall be
alternatives for attaining the levelof + *.  gigned prior to research reserve
control ideatified in (a){)(iil) of this designation. If other MOUs are
section, and perform a cost analysis of  necessary (such as with & Federal

agency or another state agency), drafts
of such MOUs also must be Included in
the plan: and .

(11] If the state has a federally
approved coastal zone management
program. documentatioa that the
proposed national estuarins resesrch
resarve is consistent to the maximun
extent practicable with that program.

. Sea § 921.4(b) and § 921.30(b).

(b) Regarding the preparation of an
enviroamental impact statement (EIS)

- under the National Environmental Policy
+ Act on a natioria! estuarine research

resarve proposal. the state shail provide
all necessary information to NOAA

" concerning the sociosconomic and

snvironmental impacts asscciated with
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impiementing the draft management
plan and feasible alternatives to the
pian. Based oa this irformatan. NOAA
wiil prepare the drait EIS.

(¢) Early in the deveiopment of the -
draft management pian and the draft
EiS. the stais chall hold a meeting in the
area or are23 most affected to solicit
putiic and gcvemanient comments on the
s:gnificant issues relaed 1 rhe
prozosed actici NCAA wili pubiish a
rouce of the meetiag ia the Federal
Rogister 13 days prnor w3 the meeting
The state shail be responaibie for
publishing a simiiar notica i the local
nedia.

{(d} NOAA will publish s Federal
Ragister nctice cf int2nt to prepare a
dralt Ei3. After the draft EIS is prepared
and filed with the Eaviroameatal
Prolsction Agancy (EPA), a Notice cf
Avsiability of the DEIS will appear in
the Faderal Register. Not Lass thaz 30
days after pubiicaticn of the notice,
NOAA will hold at least one public
hearing in the area or areas most
affected by the proposed national
estuarina research reserve. The hearing
will be held no soonar than 15 dayw after
appropriate notice of the meeting has
been given in the principal news media
and in (s Fedazal Register by NDAA
and the stata, respectively. Afler a 45-
day ccmment period, a final EIS will be
prepared by NOAA,

Subpart C-—~Acquisiion, Deveicoment,
and Preparation of the Final

§921.20 General

Ths acqnigition and development
period is s=purated o tws major
phases. After NOAA spproval of the
site, draft management pixn and deaft
MOU, snd compietian of the final #18. &
stale is eligible for an initial acquisition
and development award{s). In this tritial
phase, the state shouold work to meet the
criteria reqQuired far formal research
rzserve designatiom e 3. establishing
adequate state control over the key land
and water areas as specified in the draft
maragement plan and preparing the
final management plan. Thase
requiremects are specified n § 92030
Minor construction {n accardancs with
the draft management plan may also ba
conducted during this initiad phase. The
initial acquisition and development
phase (s expected to last no lomger than
three years. If necessary, o longer time
period msy be negotiated between the
state and NOAA. After research reserve
designation, a state is eligtbie far a
supplemental acquisition and
development award(s) in sccordance
with § 921.31. In this post-designation
acquisition and development phase,

funds may be used ia accordance with
the final management plan to construct
research a=d educational fadlities,
complete any remaming land
acquisiton. and for restorative activities
idenufied i the Snal masagement plan.
In any case. the emcunt of Federal
firancial assistance provided to 2
coasial state with reepact W the
acqusition of lands and waters. or
interes:s therein for axy one natiocal
estuarine reseZch reserve may not
excead 11 amounxt squal to 20 percent of
the costs of the lands, wa'ers, and
in‘erests therem cr $4.000.000,
whichever amouxt is less. The amount
of Fadaral assistance for development
and constrncsona actvities is £1,500,520.

§ 92121 (nitial acquisition and
development awarcs.

(a) Assistanca is psovided to aid the
recipient ia:

(1) Acquiring a fes somple or less-
thaa-fee simple real property interest in
land and water aress to be inchided in
the research reserve boundaries (ses
§ 92113 a)(7); § R1.30(d))

(2} Minar construction, as provided in
parzagrephs (b] and (¢} of this section:

(3} Preparing the finai manmagement
plan: and

(4) Up to the paint of resesrch reserve
designation, izitial management costs,
e.g.. for implementing the NOAA
approved draft manageent plan.

reparicg the fimal management plan,
El.-ln; & resarve manager and other staff
as necessary and far other mansgement-
related activities. Applicstion
procedurss are specified & subpart | of
this part.

{b) The expenditure of Federel end
state forids om mefor construction
activities ishot allowed during the
initial scqguisRion and development
phase. The prepareton of archilectursl
and sngineering plass, including
specifications, for any proposed
construction, or for proposed restorative
acivities, is permitted. In addition,
minor construc Gon activitfes, consfsient
with paregraph (c) of this section also
are sllowed. The NOAA-spproved draft
managenent plan must however,
include & conytruction plax and & publie
access plan before exy award fonds can
be spent on construction sctivities.

- {¢) Ondy miincr construction activities
that ald hﬁlmgp:::? of the
management {such as ramps
and oature trails} are pacmitted during
the initial acquisition and development
phase. No mars thas five [3) parcent of
the initial acquisitica end deveigpment
award may be sxpanded ca such -
facilities. NOAA must make a specific
determingtion. based on the final EIS,

!hat.the construction activity will not He
detrimentai to the environment.

{d) Except as specifically provided in
paragraphs (a) through (c) of this
secticn. construction prajects, to be
fund>d in whole or in part under an
azquisition and development award(s),
may not be initiated uniil tke researzh
reserve receives fcrmal designation (ses
§ 921.39). This requirement has beea
adopted to ensure that substantial
progress in establishing adequate state
ceatrol over key land and waters areas
has been r=ade and that a firal
management! plan is completed before
maivr swms are spent on corstructcn.
Once substantia! progress in
estaulishing adeguste staia contrn!/
acquisition has beea mace. as defined
by the stzte in the manage:nent plaa,
cther activities guided by the fizal
management plan may begin with
NOAA’s approval.

(e) For ary real property acquired in
whole or part with Federal funds for the
research reserve the mtats shaill execute
suitabie title documents to include
substantially the following provisions,
or otherwise append the following
provisioas in a manner acceptable woder
epplicable state law to the official land
recced(s): ‘

(1) Title to the property conveyed by
this deed shall vest in the [recipient of
the award granted pursusmt to section
318 of the Act, 16 LLS.C. 1481 or other
NOCAA approved state agency| subject
to the condition that the designation of
the [name of National Estuarine
Reserve] is not withdrawn and the
property remains pert of the fadevaily
designated [name of National Estuarine
Rcuudt:h lb-'ul!.u e "

{2} In the event that the property is mo
longer tncluded as part of the ssssarch
reasrve, ot if the designation of the
research resweve of which it is partie
withdrawn, then NOAA or ita successcr
agency, aftar full and reasonable
consuitation with the Stats, may
exarciss the following rights regardirg
the disposition of the property:

{i) The recipient may retain titls alter
paying the Federal Government an
amount corrputed by applying the
Federal percentage of participetion in
the cost of the criginal project to the
current fair mazket value of the

roperty:
P (H) If the racipient does a0t elect to
retain title, the Pederal Government may
eithar direct the recipiont to sell the
property and pay the Federal
Governmant ll.l‘ n::lut eomputcd'by
P the P percsatage o
pﬂ?}‘lﬂﬂ in the coet of the original
project to the proceeds from the sale
(aftor deducting actual and reescaedle
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selling and repair or ferovation
expenses, if any, from the sale
proceeds), or direct the recipient to

transfer utle to the Federaj Government.
If directed to transfer utle ta the Federal

Government. the recipient shall be
entitled to compensation computed by
applying the recipient’'s percentage of
part.cipatien wn the cost of the original
project to the current falr market value
cf the property:

(i) Fair market value cf the property
must be determined by an independent
appraiser and certified by a respcasidle
cificial of the state, as provided by

Derpartrment of Commerce Regulations in

15 CFR part 24, and Uniform Relocation
Assistance and Real Property
Acquisition for Federal and Federally
assisted programs in 15 CFR part 11.

{f) Upen instruction by NOAA,
provisions analogous to those of
§ 921.21(e) shall be included in the

documentation underlying less-than-fee-

simple interests acquired in whole or
part with Federal funds.

(g) Federal funds or non-Federal
matching share funds shall not be speat
to acquirs a real property interest in
which the State will own the land
concurrently with ancther entity unless

the property interest has been identified

as ¢ part of an acquisition strategy
pursuant to § 921.13(7) which has been
approved by NOAA prior to the
effective date of these regulations.

(h) Prior to submitting the final
management plan to NOAA for review
and approval. the stats shall hold a
public meeting to receive comment oo
the plan in the area affected by the
estuarine research reserve. NOAA will
publish a notice of the meeting in the
Federal Register. The stats shail be
responsible for having a similar notice
published in the local media. ; whiw~

Subpart D—Reserve Designation snd
Subsaquent Operation

§921.30 Designation of National Estuarine

Resssrch Reserves. .
(a) The Under Secretary may

designate an area as s Bational
estuarine research reserve pairsuant to
section 315 of the Act. if based on
written findings tha tata has met the
following requiretien an fage
(1) The Governor of the coastal state

in which the area {s located has 2=
nominated the area for designation ds's
. national astuarine research reserve;

{2) The area is a representative
estuarine ecosystem that is suitable for
long-term research and contributes to
the biogeographical and typological
balance of the System: :

{3) Key land and water areas of the

proposed research resecve, as Identified

in the management plan. are under
adequate state control sufficient to
provide long-term protection for reserve
rescurces and to ensure a stable
envizonment for research:

(4] Designation of the area as a
reserve will serve to enhance public
awareness and understanding of
estuarine areas. and provide swtable
oppertunities for public education and
interpretation;

{S) A final management plan has beea
approved by NOAA and contains the
signed cepy of the designation findings:

{6) An MOU has bean signed between
th2 state and NOAA ensuring & long.
term commitment by the state to the
eflective operation and implementation
of the national estuarine research
reserve: and

(7] The coastal state in which the area
is located has complied with the
requirements of these regulations.

(b} NOAA will determine whether the
designation of a national estuarine
research reserve (n a state with a
federally approved coastal zone
management program directly affects
the coastal zona. If the designation s
found to directly affect the coastal zone.
NOAA will make a consistency
determination pursuant to section
307(c)(1) of the Act, 16 U.S.C. 1458, and
15 CFR part 930, subpart C. Ses
§ 921.4(5). The results of this
consistency determination will be
published in the Fedaral
notice of designation s published. See
§ 921.30(c).

{c) NOAA will cause a notice of
designation of s national astuarine
research reserve 1o be placed in tha
Federal Register. The state shallbe
responsible for having a similar notice
published in the local media.

- (d) The term “state control”fn
§ 821.30(a)(3) does not necessarily

require that key land ind water areas be

owned by the state in fee simple.
Acquisition of less-than-fes-simple
{nterests (e.g. conservation easements)
and utilization of existing State
‘regulatory measures are an ‘
whers the state can demonstrate that
these interests and measures sssure
adequate long-term State control
_consistent with the purposes of the
research reserve (see § 021.13(a)(7}
§ 921.21(g)). Should the stats later elect
to purchase an inmudt‘l: u:ch lands
using NOAA funds, adequate
juslfi‘ﬁcaﬂon as to the need for such
acquisition must be providad to NOAA.

§921.31 Supplemental acquisition and
deveiopment swards.

After naticnal estuarine research
reserve designation. and as specified in
the approved management plan, the

when s

state may request a supplemental
acguisition and/or development
award(s} for acquiring additional
property interests identified in the
management plan as necessary to
erhzance long-term protection of the ac
for research and education. for fac:!ity
construction, for restorative activities
identified in the approved managemer
plan. and for administrative purpcses.
The amount of Federal financial
assistance provided for supplemental
development costs directly associated
with facility construct:=a cther than
land acquisition {/.e.. majcr constructic
actvities) for any one naticnal estuari
research reserve may not exceed
§1.500.700 and must ba matched by the
state ca a 50/50 basis. Supplemental
acquisiticn awards for the acguisition
lands or waters, or interests therein. [:
any one National Estuarine Reserve m
not exceed an amount equal to 50 per
centum of the cost of the lands. waters
and interests therein or $4.000.000
whichever amount is less. o the case «
a biogeographic region (see Appendix
to this part) shared by two or more
states, each otate is eligible for Federa
Bnancial assistance to establish a
national estuarine research reserve
within their reapective portion of the
shared biogeographic region.
Application procedures are specified i
subpart | of this part Land scquisition
must follow the procadures specified ¢
§ 921.13(a)(7), § 82121 (e) and () and
§s2181L

§ 22132 Operstion and mansgement:

implementation of the management pian.
{a) ARer the national estuasine

research reserve is formally designate

-the state is sligible to receive Fedaral

m& to ucm_thlm'h the operati
managsment he ressarch
ressrve. The purposs of this Pederuily
funded operation and management
phase is to implemant ths approved fi
management plan and to taks the
necessary staps to ensure the cootinue
effective operation of the research

- [b) Stats operation and managemen
of national estuarine research reserve
shall be consistent with the mission. &
shall further the goals, of the National
Estuarine Research Resarve System [1
§o211) _

"(c) Federi! funds of up to $70,000 pe
year, to be'matched by the state on 2
50/80 basis. are avallable for the
operation and mdnagement of the
pational nmrh.’ivﬂiq:h reserve.
Including the establishment and
operation of a basic enviroamental
monitoring In the case of &
biogeographic region (see sppendix I
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this part) shared by two or mare states,
each state is eligible for Federal
financial amsistanca to establish &
national estuarine research reserve
within their respective partion of the
shared biogeographic region (see

§ 921.1Q).

(d) Cperaton and management funds
are subject to the foliowing limitations:
{1) No more thaa §70.000 in Federal

f_.nds may be expended in'a twelve
month award period (i.e., Federal funds
for operation and managexent may not
bz expended at a rate greater than
$70,000 per year);

(2) No mare than ten percent of the
total amount (state and Federal shares)
of each operation and management
award may be used for construction-
type actlvities (/.. $14.000 maximum
per year).

§ 921.33 Boundary changes, amendments
to the managemant plen, and addition of
muitipie-alts components.

(a} Changes ia res sarch reserve
boundaries and major changes to the
final management plas, theluding state
laws ot regulations promualgated
specificaily for the research reserves,
may ba mads only after written
approval by NOAA. If determined to be
necessary, NOAA may require public
notice, including aotics in the Fedaral
Register and an for public
comment. Changes in the boundarfes of
the research ressrve involving the

acquisition of properties not listed ln he |

management plan or final EIS require
public notice and te opportunity far
comment: In certain cases. an
environmentel assesament ead poesibly,
aa envissnmenial Impact statement,
may be required. Where patlic notcels
required, NOAA will place a aotics i’
the Federal Register of ey proposed
changes in research reserve boundaries
or propased major changes to the final
management plan. The state shall be
responsible foe publishing an equivalent
nofice in the local medfe. Seealeo
requirements of § 92L.40) end -
3 921.13(a)(11). S

(o) As discssed in § S23.30(b), a state
may choose to develsp s
national estoarine rasensch reasrve after
the initial scquisition aad development
award {or a single sits has beeh mads. -
Public notice of the proposed addifion
will be placed by NOAA (a the Pedaral
Registar. The strte shall be sesponsihle
for publishing an squivalent notics In
the local media. An opportunity foe
commant, in addition to the preparstian
of sither aa saviroamental assessment
or environmental impact statament oa
the proposal. will aiso be mquired. As
environmental impact statement,
required. shall be prepared in

(1) The aparation and managsment of
‘the raserva is consistent with.
and furtRars the missian and goals of the
National Estuarina Reserve Resemrch.
Systam §a2lil and
"+'(2) A basis cantinues to exist ta

accordance with gection § 92113 and
shall include an sdministrative

framework for the muitiple-tite ressarch

reserve and s description of the
complementary research and
educatianal programs within the
research reserve. f NOAA determines,
based on the acope of the project and

the issues associated with the addisional

site, that an environmental assessment
is sufficient to establish a multple-site
research reserve. then the state shall
develop a ravised management plan
which, concerning the additional
commpoaent. incorporates sach of the
elements described in § §21.13(a}. The
revised management plan shall address
goals and objectives for all components
of the multi-site research reserve and
the additional component's relationship
to the original site(s).

Subpert E—Performancs Eveluation
and Withdreweal of Desigrnation

§921.40 Evaluation of systam
perfarmance.

(a) Following designation of & national

estuarine research reserve pursuant to
§ 921.30, parodic mmance
evaluations shall be conducted

conducted by Fedara! afficials. Whad'

4 c
"determined {o be necessary, Federal end
axpetts In

non mﬁtﬂ resoures
management, ¢s :

{nterpretation or other aspects of
natdonal estuarioe research reserve
operatian and management may be
requestad by QOM to participate In

perfarmance evaluations. f other
experts are to be incindad in the
evalugtion, NOAA will first ask the
state to recommend appropriats
individuals to serve m tha! capacity.

(d) Performance evalaations will be
corductad m sccordance with the
procedarsl aad public participation
provisions of the CZMA regulaticas on
review of performance at 15 CFR part
928 (e, § 928.3(b) and § 928.4).

(e} To ensure effective Federal
oversight of each research reserve
within the National Estuarine Reserve
Research System the state is required ta
submit an annual report on operaticn
and management of the research reserve
during the immediately preceding state
fiscal year. This annual report must be
submitted within ¢ ninety day period
following the end of tire state fiscal year.
The report shaB detail program
suceesees and accomplishments,
referencing the regearch reserve
management plan and, s sppropriate,
the work plan {or the previous year. A
work plan. detailing the projects and
activities to be andertaken zl:n:r
coming yeser to meet the go
objectives of {1s research reserve a3

in the management plan asd
the state’s rale in ongoing resenrch
teserve programs, shall also be iachuded.

§ 92141 Suspension of efiglitty for
financiel ssslniance.
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that the deficiency or iaconsistency has
been remedied.

(d) £, after a reasonable time. a state
cces not remedy a deficiency in the
operation and managemeént of a national
estuarine research reserve which has
teen identified pursuant to a
performance evaluation under
§ 921.40(a), such outstanding deficiency
shall be considered a basis for
withdrawal of desigriation (see §921.42).

§921.42 Withdrawal of designation,

(a) Designation of an estuarine area
as a national estuarine research reserve
may be withdrawn if a performance

-evaluation conducted pursuant to

§ 921.40 reveals that: -

(1) The basis for any one or more of
the findings made under § 921.30(a) in
designating the research reserve no
longer exists;

(2) A substantial portion of the
research conducted within the research
reserve, over a period of years, has not
been consistent with the Estuarine
Research Guidelines refereaced in
subpart F of this part: or

(3) A state, after a reasonable time,
has not remedied a deficiency in tha
operation and management of a
research reserve identified pursuant to
an earlier performance evaluation
conducted under § 921.40.

(b} If a basis is found under
§ 921.42(a) for withdrawal of
designation. NOAA will provide the
state with a written notice of this
finding. This notice will explain the
basis for the finding. propose a solution
or solutions and provide a schedule by
which the state should correct the
deficiency. In this notice, the state shall
also be advised that it may comment on
the finding and meet with NOAA
officials 10 discuss the finding and seek
to correct the' deficiency.

{c) If. within e reasonable period of
time, the deficiency is not corrected in a
manner acceptable to NOAA, a notics
of intent to withdraw designation, with
an opportunity for comment, will be
placed in the Federal .

{d) The state shall be provided the
opportunity for an fnformal hearing
before the Under Secretary to consider
NOAA's finding of deficlency and intent
to withdraw o as well as the
state’'s commants on onse to
NOAA's written hotics parsudnt to
§ 921.42(b) and Federal Register notice
pursuant to § 521.42(c). . o

{e) Within 30 days after the informal
bearing, the Under Secretary shall issue

a written decision regarding the
designation status of the national
estuarine ressarch reserve. If a decision
is made to withdraw research reserve
designation, the procedures specified in

§ 921.21(e) regarding the dispositicn ¢f
real property acquired in whole or part
with Federal funds shall be followed.

() NOAA may not withdraw
designation of a national estuarine
research reserve if the performance
evaiuation reveals that the deficiencies
in management of the site are a result of
inadequate Federal financial Support.

Subpart F—Research

§921.5¢ General . .

(a) To stimulate high quality research
wiithin designated national estuarine
research reserves, NOAA may provide
financial support for research which is
consistent with the Estuarine Research
Guidelines referenced in § 921.51.
Research awards may be awarded
under this subpart to only those
designated research reserves with
approved final management plans with
the following exception: NOAA may
award research awards under this
subpart to reserves without final
management plans that have been
designated prior to the effective date of
these regulations: in the absence of an
approved final management plan.
however these reserves will be eligible
for research awards during only the first
two years after the effective date of
these regulations. Although this research
may be conductéd within the immediate
watershed of the research reserve, the
majority of research activities of any
single research project funded under this
subpart must be conducted within
reserve boundaries. Research funds are
primarily used to support management-
related research that will enhance’
scientific understanding of the research
Jesarve ecosystem. provide information
needed by reserve managers and coastal
‘management decision-makers, and
improve public awareness and
-understanding of estuarine scosystems
and estuarine management jssues.
Research projects may be oriented to
specific research reserves; however,
research projects that would benefit
more than one research reserva in the
National Estuarine Reserve Research
System are encouraged.

(b) Federal research funds under this
subpart are not intended as a source of
continuous funding for & particular
project over timse. Research funds may
be used to support start-up costs for
long-term projects if an applicant can

identify an alternative'source of long-
term research support. :

(c) Research funds are available on a
competitive basis to any coastal state or
qualified public or private person. A
notice of available funds will be
published in the Federal Register.
Research funds are provided in addition

to any other funds availabie tc a coasial
state under the Act, Federal research
funds provided under this subpart most
be matched equally by the recipien:,
consistent with § 821.81(e)(4)
("allowable costs™).

§921.51 Estuarine research guidelines.

{a) Research within the Natienal
Estuanse Reserve Research System
shall be ccnducted in a manrner
censistent with Estuarine Reseazch
Guidelines developed by NOAA.

(b) A summary of the Estuarine
Research Guidelines is publisted in the
Federal Register as a part of the nctice
of available funds discussed in
§ 921.50(c).

(c) The Estuarine Research Guidelires
are reviewed anauaily by NOAA. This
review will include an opportunity for
comment by the estuarine research
community. -

§ 921.52 Promotion and coordination of
estusrine research, ,

(a) NOAA will promote and
coordinate the use of the National
Estuarine Reserve Research System for
research purposes.

(b) NOAA will, in conducting or
supporting estuarine research other than
that authorized under section 315 of the
Act. give priority consideration to
research that uses the National
Estuarine Reserve Research System.

(c) NOAA will consult with other
Federal and state agencies to promote
use of one or more research reserves
within the National Estuarine Reserve
Research System when such agencies
conduct estuarine resesrch. -

’m.:?'f' r' ;l v‘*“ ';.J N

(a) ‘!"o‘;iu\i'ld: a systematic basis for
developing a high quality estuarine
resource and ecosystem information
base for national estuarine research
reserves and, as a result, for the System.
NOAA may provide financial support

for monitoring programs. Monitoring

“funds are used to support three major

phases of a moaitoring program: studies
necassary for comprehensive site
description/characterization.
davelopment of a site profile. and
implementation of & monitoring

P (b) Monitoring funds are aviilable on
a competitive basis to the state agency
responsible {ot feserve management or
qualified public or private person or
entity designated by the Reserve.
However, if the applicant is otber than
the managing entity of & reserve
research (coastal state), that applicant
must submit as & part of the application
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8 letter from the reserve manager
indicating formal support of the
application by the managing entity of
the reserve. Monitoring awards will be
made on the basis of a five-year i
perfcrmance period: and with initial
funding for a twelve {12) month periad;
ar.d with annzal supplemental funding
contingent on peiformance and
apcropriations under the Act.
Monitoring funds are provided in
addition to any other funds available o
a coastal state ander the Act. Federal
moritering funds muat be matched
equaily by th2 recipient, consistent with
§ 921.81{ej(4) (“allowable ccsts™).

{c) Monutoring projects funded under
this Subpart must facus on U2 resgurces
within the bcundaries of the research
reserve &nd raust be consistent with the
applicable sactions of the Estuarine
Research Guidelines referenced in
§ 921.51. Pcrtions of the project may
occur within the immediate watershed
of tEe Rescrve beyond the site
boundaries. However, the monitoring
proposal must demonstrate why this is
necessary for the success of the project.

Subpart H=Interpretation snd
Education

§921.70 General

{a) To stimulate the development of
innovative or creative interpretive and
educational projects and materials to
enhance public ewareaess and
understanding of estuerzine arseas,
NOAA may fund interpretive and
educational activities. Interpretive and
educational awards may be awarded
under this subpart io only those '~.
designated research reserves with
approved final mansgement plans with
the following excepuon:'gOM may
award research awards under this
subpart 1o reserves without final
management plans that have been
designated prior to the sffective dute of
these regulations; {n \re absence of an
approved final management plan,
however these reserves will be eligible
{or resesrch awards g oaly the frst
two years after the effeclive date of
these regulations. . &Mhang,

(b) Educational and interpretive funds
are available on & cotip@itivé basis to
any coastal state enfity. Howwvez, Hf the
applicant is other then & thanaging
entity of a research reserve, that
applicant must submit as » part of the
spplication a letter from the reserve
manager indicating formal support of the

pplication by the managing eatity of
the reserve. These funds are provided in
addition to any other funds available to
a coastal state ander the Act Federal
interpretation and educational fands
ciust be matched equally by the

recipient, consistent with § 921.81(e)(¢)
(“allowable costs™.

$921.71 Categories of potential
interpretive and educational projects;
svatuation criterta,

(a) Proposals for interpretive or
educational projects will be considered
under the following categories:

(1) Design. development ard

dis'ribution/p!acement of interpretive or

educational media (i.e.. the developzent
of tangible items, such as exhibits/
displays, publications. posters, signs,
audio/visuals. comaputer software and
maps which have an educational cz
interpretive purpose; and techniques for
making available or locating informaticn
concerning research reserve resources,
activities, or issues);

(2) Development and presentation of
cuwricula, workshops, lectures, seminars,
and other structured programs or
presentations for facility or field use:

{3) Extension/outreach programs; or

{4] Creative and innovative methods
and technologies for implementing
interpretive or educational projects.

(b) Interpretive and educational
projects may be orfented to one or more
research reserves or 1o the entirs
sysiem. Those projects which would
directly benefit more than one research
reserve, and. if practicabla, the entire
National Estuarine Reserve Research
System. shall recaive priodity
consideration for funding.

{c) Proposals for intarpretive and
educational projects in natianal
estuarine research reservea will be
evaluated in acoordance with criteria
listed below:

(1) Educational ar intarpretive mesits;

(2) Releyance or impartance 1o reserve
management or coastal daciaionmaking

(3) Educational quality (s.g.
soundness of spproach, experience
related to methodalogiask

(4) lmportance o tha Natianal
Estuarine Reserve Research System;

() Budgst and Institutional
Capabilities (22, reascashlaness of
b. _get, suiliciancy of logistical support):
and

(8) ln addition, in the case of long-
tecm projects, the sbility of the stats o2
the grant reciplent to support the projact

beyond this initial funding.

t=—Qeneral Financial
Assistancs Provisions

§ 92180 Appiicstion information

{a) Only a coustal state may apply for
Federal financial assistance swards for
preacquisition. scquisition and
davelopment, operation
ranagement, and education and
interpretation. Ary coastal state or

public or private person may apply for
Federal financial assistance awards for
estuarine researck or monitering. The
arnouncemert of opportumities to
conduct research in the reserve systam
appears on an annual basis in the
Federal Register. I a state is
participating in the naticnal Coastal
Zone Management Program, the
applicant for an award under sectica
315 of the Act shall notify the state
ccastal management agency regarding
the application.
(E) An original and two copies of the

formal applicatica must be sybmitted at
least 120 working days prior to the
proposed beginning of the projectto the
following address: Qffice of Ocean and
Coastal Resource Management,
Mational Ocean Service, National
Oceanic and Atmospheric
Administraticn, Universal Building
South, 1828 Cannecticut Avenue, NW.
Suite 714, Washington, DC 2023S. The
Application for Federal Assistance
Standard Farm 424 (Non-construction
Program) constitutes the formal
application for site selsction, post-site
selection, operation and managemont,
research. and education and interpretive
awarda The Application for Federal
Financial Assistance Standard Form 424
{Construction Program) constitutes ths
formal applicstion for land acquisition
and developmant awards. The
application must be accomrpanied by the
information required in subpart B
{predesignation) of this part, subpart C
of this part and § R1.31 (acquisition and
development), and § 921.32 (aperation
and managemeént)as applicable.
Applications for development awards
for construction projecta. a¢ restorstive
activitiss iavolving construction, must -
inciude & preliminary enginesring report.
All applications must contein beck up
data for budget estimates (Pederal and
aon-Federal sbares), and evidence that
the application complies wil: the
Executive Ovrder 12372,

“lntergovernmental Review of Federal

Programs.” In addition, epplications for
acquisition and developes..t awards
must contain:

{1) State Historic Prese=vation. Office
comments;

(2) Written approval from NOAA of
the drait mu:nnm plan for inital
acquisttion and developmsnt sward(s);
and

{3) A preliminary engineering report
for construction projects, of restorative

‘activities involving construction.
$921.81 AZowable coets.

{a) Allowabls costs will bo
determined (n sccordance with

applicable OMB Circulars and guidance
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for Federal financial assistance, the
financial assistance agreement, these
regulations, and other Department of
Commerce and NOAA directives. The
term “costs” applies to both the Federal
and r.on-Federal shares.

{v) Costs claimed as charges to the
award must be reasonable. beneficial
ard recessary for the proper and
efficient administration of the financial
assistance award and must be incurred
during the award period.

{¢) Costs must not be allocable to or
included as a cost of ary cther
Federally-financed program in either the
current or & prior award period.

{d) General guidelines for the non-
Federal share are contained in
Department of Commerce Regulations at
15 CFR part 24 and OMB Circular A-110.
Copies of Circular A-110 can be
obtained from the Marine and Estuarine
Management Division: 1828 Connecticut
Avenue, NW,, Suite 714; Washington.
DC 20238, The following may be used in
satisfying the matching requirement:

. (1) Site Selection and Post Site
Selection Awards. Cash and in-kind
contributions (value of goods and
services directly benefiting and
specifically ideatifiable to this part of
the project) are allowable. Land may 1ot
be used as match.

{2) Acquisition and Development
Awards. Cash and in-kind contributions
are allowable. In general, the fair market
value of lands to be included within the
research reserve boundaries and
acquired pursuant to the Act, with other
than Federal funds, may be used as
match. However, tha fair market value
of rea] property allowable as match is_
limited to the fair market value of a real
property interest equivalent to, or -
required to attain, the level of control
over such land(s) identifled by the stats
and approved by the Federal

“Covernment as that necessary for the

protection and management of the
national estuarine research reserve.
Appraisals must be performed accordin
to Federal appraisal standards as
detailed in Deparunént of Commerce
regulations at 18 part 24 and the
Uniform Relocation Assistance and Real

donation, as established byan
independent appraiser and certified by a
responsible official of the stats -
{pursuant to 135 CFR part 24), may slso

. be used as match. Land. including

submerged lands already in the state’s
possession. may be used as match to
establish a national estuarine research
reserve. The value of match for these
state lands will be calculated by

determining the value cf the berafits
foregore by the state. in the use ¢f the
land. as a result of rew restrictions that

may be imposed by Reserve designation.

Thre appraisal of the benefits foregorne
must be made by an independent
appraiser in accordance with Federal
appraisal standards pursuant tg 13 CFR
part 24 and 15 CFR part 11. A state may
initially use as match land valued at
greater than the Fedzral share of the
acquisition and development award,
The value in excess of the amount
required as match for the initial award
may be used to match subsequert
supplemental acquisition and
development awards for the national
estuarine research reserve (see also
§ 921.20). Costs retated to land
acquisition, such as appraisals, lega!
fees and surveys may also be used as
match.

(3) Operation and Management
Awards. Generally, cash and in kind

" contributions (directly benefiting and

specifically identifiable to operations
and management), except land, are
allowable.

(4) Research. Monitoring, Education
and Interpretive Awards. Cash and in-
kind contributions (directly benefiting
and specifically identifiable to the scope
of work), except land, are allowable.

§ 92182 Amendments to financlal
ssaistance awards.

Actions requiring an amendment to
the financial assistance award. such as
a request for additional Federal funds.
revisions of the approved project budget
or original scope of work, or extension
of the performance period must be
subiEitted to NOAA on Standard Form
m-ad approved in writing.

1to Part 921—B

) Acedian

1. Northern Gulf of Maine (Eastport to the
Sheepscot River).

2 Southera Gulf of Mains (Shespscot River

to Cape Cod).

Virginian
3. Southern New England {Cape Cod to
.- Sandy Hook).
4. Middle Atlantic {Sandy Hook to Cape
Hattarss).
8. Chasapeske Bay.
Carolinian _
6. Northern Carolinas {Cape Hatlsras to
Santee River).
7. South Atiantic (Santee River to St John's
River).
8. Zast Florida (St Joho's River to Cape
Canaveral).

West Indian

9. Caribbeas {Cape Canaveral to Ft.
JeHerson and south}.

10. West Florida (Fv. Jeffe~ton 15 Cadas
Key).

Leuisianian

11. Panhandle Coast {Cedar Key t0 Moo
Bay).
12 Mississ:ppi Delta {Mobile Bay to
Calvestoa).
13. Western Gulf (Galveston to Mexican
border).
Californian
- 14. Southern Cal:fornia (Mex:can Borcer to
Point Concepcion].
15. Central Caldornia (Point Concepcion to
Cape Mendocino).
18. San Francisco Bav.

Celumbicn

17. Middle Pacific (Cape Mendocino to the
Columbia River).

18. Washington Coast (Columbia River tc
Vancouver lsland).

19. Puget Sound.

Great Lakas

20 Western Lakes [Superior, Michigan,
Huron).
21. Eastern Lakes (Oatario, Erie).

Fjord .

22. Southern Alaska (Prince of Wales
Island to Cook Inlet).

23. Alsutian lslands (Cook Inlet to Bristol
Bay)

Sub-Arctic

24. Northam Alaska (Bristol Bay to
Demarcation Point).

insular

25. Hawaiian [slands.
28. Westarn Pacific Island.
27. Eastern Pucific lsland

Appendix II to Part 321—Typology of
National Estuarine Ressarch Reserves

This typology systam reflects significant
differences In estuaring characteristics that
are not necessarily related to pegional
location. The purposa of this type of
classification s to maximiss ecosystem
varisty in the selectica of national estuarine
research reserves. Priority will be given to
important ecosystsm types s yet
unrepresented in the reserve system. 1t
should be noted that any one site may
represent several ecosysiem types or
physical characteristics.

Class I—Ecosystemn Types
Group }—Shorslands

A Maritime ron?u'. Waaldlan¢ n.i; m of
ecosystem cousists of single-stammed species
that bave developed under the influencs of
salt spray. It can be fouad oa cosstal uplands
of recent features. such as barrier istands and
beaches, uhnd may be divided into the

iomes:
'°¥:“m Coniferous Forest Biome: This
Is an area of predominartly evergreens such
a3 the sitka spruce (Picea). grand fir (Abies),
and white cedar (Thuja). with poor
developmant of the shrub dnd herb layers.
but high anaual productivity and pronounced
seasonal periodicity.
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2 Moist Temperats (Mesotkermel)
Coni‘erous Forest Liome: Fourd along the
weat ccast of Narth America frem Califorrnia
10 Alcska, this area is dominated by corufers,
has a relatively sma!ll seasonal range. high
humudity with rainfail ranging from 30 to t50
inches. and a well-developed understory of
vegerauan with an abundance of mosses and
ctner moisture-iolerast piants.

3. Tempercte Dec.suous Forest Biome: Tais
biome 8 characterized v asundan. evexnly
disutbuted rainfall, moderate temperatuces
which exhik:t a distinct seasona! pattern.
weil-daveloped 10ii biata and herb and shrub
lavers. and numerous zlants which produce
pulpy fruits and nuts. A distant subdivision of
o3 biatia is Uit pine edaphic forest of the
sculnedstera coastal plain. in which only s
sma'l porin = of the area iy cocupied by
cl.max vegutatica. aihough it hay large areas
cevered by edaghnic climax pines.

4. 8rocd.leaved Evargreen Subtropical
Forest Biomes: The mam charastenistic af this
biome is high moisture with less pronounced
d:i%erences Setween winter and summe?.
Examples sre the hammocks of Florida and
e live oak forests of the Gulf and South
Atantic coasia. Floral dominants include
pines. magnolias, bays, hollies, wild
tamarind, strang!er fig. gumbe limbo. and
palms.

B. Coast Shrublands: This is a transitionsl
area between the coastal gramiands and
woodlands and !s characterized by woody
species with multipie stems a {aw cantimeters
to several creters above the ground
developing under the influence of salt spray
and accasional sand burial. This includas
thickets. scrub, scrub savanna, beathlands,
anrd coastal chaparral. There is a great
variety of shrubland vegetatico axhibiting
regional specificity:

1. Northern Areas: Cheractxdzed by
Hudsonia, various erinacequs species, and
thickets of Myrica. Pranus, ard Resa.

2. Sautheast Areas: Florel domiranis inclede
Myrica, Baccharis, and flax.

3. Weslern Areas: Adencsioma,
Arcotyphylos, and Eucalypius are the
dominani floral specias.

C. Coastal Grossiand's: This area. which
possasaes sand duaas and coastal Savw, e
low rainfall (10 to 30 inches per year) and
lzrge amounts af huraus in the soil.
succession is slow. resulting in the presence
of 8 number of vanal stages of community
development. Dominant vagetatiod includes
mid-grasses (2 to 4 fest \ah) such as
Ammophila, Agropyron. and Calamovilfa, tall
grasses (5 to 8 feet tall), such e Spartina, emd
trees such as the willow (Salix sp.), chery
{Prunus sp-h aad cottonweod
deltoides). This area is fato four
regians with the following \ypical strand
vegetation: ’

1. Arctic/Boreak Elymus;

2. Northesst/ Wast Ammophila;

2. Southeast/Gulf: Uniola: and

4. Mid-Atlantic/Gulf: Spartina patens.

D. Coasta/ Tandra This scosystam, which
is found slong the Arctic and Boreal cossts of
Nurth Americs. s characierizad by low
teruperstures, 8 short growing seascn, aod
some parmafroal, producing s low, tresless
met community made up of wosses, lichens,

heath shrubs, grasses. sedges, rushes, and
herbaszeous and dwarf woody plants.
Caomumncen soczes include arcuc/aipine plunts
such as Emcerrum migrom and Beula cans,
the lichens Cetrana and Cladonia. and
hertaceous plants such as Potentlia
wridenrata and Rubus ckamaemorus. Comuren
spec.es on the caastal beuch ndges of the
h:gh arcis desart inclide Dryas interzrifaiia
ard Sarirage sopenitifolia. This area can ke
divided into 1wo ma sutdinsions:

1. Low Turdra: charactarized by a thick,
spongy mat of living and undecayed
vegaiaton, often with water and dotted with
ponrds when not frozer: and

2, High Tundra: a bure area except fora
scanty grow:n of lichens and grasscs, with
underlying ice wedges fcrmaing reised
pelygonal areas.

E Coastal C.:%e: This ecosysiem is an
important nosting site {3 many sea and shore.
birds. It consists of communities of
herbaceacus, gramizoid. or low woedy plants
{sheubs, heath. etc ] on tha top or along rocky
faces exposed to sait spray. Thereis &
diversity of plact species iacluding mosses,
lichees, liverworts, and “hizher” plant
representatives.

Group U~Transition Areas

A. Coastal Marshes: These are wetland
areas dominatad by grasess Poacea), sedges
{Cyperaceae), rushes (Juncaceae), cattaila
(Typhaceae}, and other graminoid species
and is subject to periodic floodiag by either
salt or feshwater. This ecosystem may be
subdivided inter (2) Tidal. which s
periodically floodad by sith.er salt or brackish
water (b} non-tidal {freshwater); or [c) tidal
freshwater. Thesa are esiential habilats for
many lmportant sstuarine speciss of fish and
invertebratas as well as sharebirds and
watarfowl and eerves important mies in
shore stabilization, flood control, water
pwriication, and putrient transport and
starage. )

B. Coastal Swamps; These are wat lowland
aress that support mosses and shrubs
together with Jarge trses vuch es Cypress or

qum.

C. Coastal Mangroves: This ecosystemn
sxperiences regular floading on sither a daily,
monthly, or ssasonal basis, has low wave
action. end is dazxinated by a variety of salt-
tolerant trees. such as the red mangrove
{Rhizopbora mangie), bieck mangrove .
{Avicenaia nitids). pnd the white mungrove

aria racemosa). It is l_',]so an of
mportant habitat for large populstions
sk, lavertstrates. and birds. This typs of
ecosystem can be found from ceatral Florida
to extrems souh Texas 1o the islande of the
Wastsmn Pacific.

D. Intartidal Beaches: This scasystam has
8 distinct biota of microscopic animals.
bacteria. and unicallular algae along with
microscopic crustaceans, motlusks.
warms with a datritus-besed eutrient cycle.
This area also incicdes the driftdine
communities found at high tide levels cn the
beach. Thae dominant organisms tn this
scosystem includs crustsceans such as the
mole crab (Emerita). amphipods
(Gammaridae), ghost crabs {Ocypode), and
bivalve molloscs such as the coquine (Donax)
and surf clams (Spisula and Mactra).

E Intertidal Mud end Sand Flats: These
areas are composed of uncousolidated. h:zh
organic content sediments that function as e
short-term storage ares for nutTients and
organic cartors, Macrophytes are nearly
absent in thus ecosystemn. aithough it may be
keavily coicnuized by benthic diatams,
dinoflageiiates ‘lamentous blue-green and
green nlgae. and chemosynthetc purple
sulfur bactena. This system may support 1
considerable population of gasuopoda,
bivaives. and polychaetes, and may serve as
a {eeding area far a variery of fish and
wading pirds. {n sand. the domunan: fauna
include the wedge shell Donax. the scaliop
Pecten, teilin sheils Teilina, the heart urchia
Echinccardium. the lug worm Arenicola. san:
dollar Dendraster, and the ses panay Remilla.
11 mud. faunai dominants adapted to low
cxygan levels include the terebellid
Aaphitrits, the boring clam Playdan, the
deep sea scallop Placopecten. the quahog
Mercenaria. the echiurid worm Urechis, the
mud sneil Nagsarius, and the ses cucumber
Thyons.

F. Intertida! Algal Beds: These sre hard
scbatrates along the marine edge that are
dominated by macroacopic algae. usually
thalloid, bat also Mlamentoas ov weicsllulas ir
growth form. This aiso includes the rocky
coast tidepools that fall within the intertidal
zane. Dominant faums of thess areas are .
bamacles. mussels, periwinklas, ensmonses,
and chitons. Thres regions are appareat

1. Northern Latitude Rucky Shores: It s .
this region that the community stracture is
best developed. The dominsnt algal species

.include Chondrus at the low tide level. Fucts

aad Ascophyllum st the mid-tidal Jevel. and -

Laminaria end othez kaiplike aigas jast
beyond the iptertidal, although they can be
at axtremely low tides or fouod in
very desp tidepoals.
2, Southarn Lovtudas: The communities io
thin region are reducad in aempagisas Ja

those of the northemm Wtitudes and pomesses

slgae consisting mostly of stnglecalled or
filamentons green. biue-grwen, :1d red algae.
.and mmall thalloid brewn elgie.

3. Tropical and SubBbyica! Lautudes: The
intertids! in this ragion i werysadecad ead
conlaing sumersus caicareocs sigee mch a8
Porolithan and Liskethamaion, as weil 28

Group M--Submerged Botloms'

A Subtida! Hardbotioms: This systen 1s
charactarized by & consolidated layer of solis
tock or large pieces of rock {aaither of biotic
origin) and is found io association with
geomorphological fsstures much as submarins
canyons and flords and 1s asually covered
with essemblages of spouges, ses fans,
bivaives, hard eorals. henicates, and oter
sttached organiams. A signiBicant fentare of
estuaries lnnuypm;d&quﬂhlh
oystar rest, 8 type of miitdal birdbotton.
Composed of eseemblages of orgenisss
(uscally bivaives), i is.usually fomnd awer
estuary’s mouth (a & 3008 of modersts wave
action, salt contsnt, and turbidity. If light
levsls are sufficient, u covering of
microscopic and attached macroscoplc algis.
such as kelp, may aiso be found.
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B. Subtidal Softdciioms: Major
eraractensucs of s ecosystem are aa
unconsolidated layer of fine particies of siit.
sand. clay. and gravel high Rydrogen suifide
teve's. and anaetchic cond.ticrns cflen
exising below the surface. Macrophytes are
eitter sparse crabsent altheugh a layer of
benit.c microalzae may be present if light
levels ara suilizient. The faural community iy
a civerse populaten of depesit
‘zedersincliding pelychaetes, bivalves. and
borowing crisizceans.

C Sibidal Pizats This system is found
ceistively shallow water (less thangto 19
meters) below mean low tide. [tis an area of
exzomely hugh primary production that
zrovides food and refuge for a div .rsity of
fainal groups. especially juvenile and adult
fish, and in some regions, manatees and sea
rles, Along the North Atlantic and Pacific
coasts, the seagrass Zostera marina
Fredominates. [n the South Atlantic and Guif
coast areas. Thalassia and Diplanthers
predominate. The grasses in both aress
support & number of epiphytic organisms.

Cless lI—Physical Characteristics
Croup [-=Geolagic

A Basin Type: Coastal water basins occur
in n varisty of shapes, sizes, depths, and
appearances. The eight basic types discussed
below will cover most of the cases:

1. Exposed Coast Solid rock formations or
heavy sand deposits characterize exposed
ocsan shore fronts, which are subject to the
full force of ocean storms. The sand beaches
are vary resilient, although the dunes lying
just behind the beaches are fragile and easily
damaged. The dunes serve as @ sand storage
area. making them chief stabilizers of the
ocean shorefront.

2 Shejtered Coast: Sand or coral barriers.
built up by natural forces, provide sheitered
areas inside a bar or reef whare the
ecosystem takes on many charactaristics of
confined waters—ebundant marine grasses,
shellfish. and juvenile Bsh. Water movement
is eeduced. with the Eonsequent effects of
pollution being more severe In this ares than
in exposed coastal areas.

3. Bay: Bays are larger confined bodies of
water that are open to the sea and recaive
strong tidal flow. When stratiicatiog is
pronounced, the flushing action is sugmented
by river discharge. Bays vary in size and in
type of shorefroat :

4 Embayment: A confined coastal water
body with narrow, réstricted ialets end with

a significant freshwate: (nflow can be
classified as an embayment Thesa aress
bave more restricted (nlets than bays, are
usually smaller and shillowsr, have law tidal
action. and are subject to sedimentation.

S. Tidal River- The lower reach of a coastal
river is relerred to as a tidal rivar. The
coastal water segment extends from the sea

or estuary into which the dver discharges to -

& point as far upstream as there is significant
salt content in the water, forming e salt front.
A combination of tidal actios and freshwater
outflow makes tida!l rivers well-flushed. The
tidal river basin may be & simple channs! or a
complex of \ributaries, small associated
embayments marshfronts. idal flats. and a
variety of others.

6. Lagoon: Lagoons are confined coastal
bordies of water with restricted inlets to the

sea and without significart Fostwater
mﬂcw. Water circulation is limited. resulting
1 a poorly flushed. relatively s:agnaat body
cf water Sedimentation is raz:d with a great
potential for basin shoaling. Sheres aze often
geniiy sioping and marshy.

7. Perzhed Cocstel Wetlcrds: Uzique to
Pacilic islands, this wetiand fhype, found
atcve sea level in voicanic crater remnanis,
forms as aresult of pocr drainage
charactenstics of the crater rather ihan from
sec.mentation. Floral assemblages exhug:
distnct zenation whiie the faunal
constiyents may inci.de frashwate:,
brackish. and/or marine species. Example:
Aunu'u Island. American Samoa.

8. Anchiai:ne Systars: These small zoastal
exnosures of brackish water form in lavs
depressions or elevated fossil reefs, have
only a subsurface connection to the ocean,
but show tidal Ructuations. Diffaring from
true estuaries in having no swface continuity
with streams or ocean, this system is
characterized by a distinct biotic community
dominated by benthic algae such as
Rhizoclonium. the mineral encrusting
Schizothrix. and the vascular plant Ruppia
maritima. Characteristic fauna. which exhibit
a high degree of endemicity, include the
mollusks Theodoxus neglectus and T.
cariosus. the small red shrimp Metabetasus
lohena and Halocaridina rubrs. and the Bsh
Eleotris sandwicensis and Kuhlia
sandvicensus. Although found throughout the

" world. the high islands of the Pacific are the

only areas within the U.S. where this system
can be found.

B. Basin Structure: Estuary Basins may
result from the drowning of a river vailey
(coastal plains estuary). The drowning of &
glacial valley (fjord), the occurrencs of an
offshore barrisr (bar-bounded sstuary), some
tectonjc process (tectonic estuary), or
volcanic activity (volcanic estuary).

1. Coasial plains setuary: Where a
drowned valley consists mainly of a single
uguh:l.fm vy :I'I:.h oa t‘:lphllzll:l

, forming & simple coast
estuagy. Whea & chanasl is fooded with
sumerous tribulacies, an iregular estuary
results. Many estuaries of the sastsrn United
States are of this type.

2 Fjord: Estuaries that form m eloogated,
stesp headlands that altsrnate with desp U-
shapad valleys resulting from glacial scouring
are called fjords. They generally possess
rocky flocrs oe very thin veneers of sediment,
with deposition generaily being restricted to
the head whers the main river enters.
Compared to total flord voluma. river
discharge is small. But many fords have
restricted tida! ranges at their mouths. due to
sills. or upreaching sections of the bortom
which limit fres movement of water, often
making river flow large with respect to the
tidsl prism. The deepest portions are (n the
upsueam reaches, where maximum dep.ths
can range from 600 @ to 1200 @, while sill
depths usually range from 40 m to 150 m.

3. Bar-bounded Estuary: Thess result from
the development of an offshore barrier, such
as a beach strand. & Line of barrier {slands,
reef formations. s line of moraine dabris, ot
the subsiding remnants of a daitaic lobe. The
basin is cften partially exposed at low tide
and is enclosed by s chaia of offshore bars or

barrier islands. beoken at intesvals by 1=igig.
These bars may be either depcs:ted ¢i¥shozn
or may be coastal dunes that Rave heccma
isolated by recent sea level nses.

4, Tectonic Estvary: These are ccastal
incentures that have formed tucush tecicnie
processes such as slippage along a faui: Line
{San Francisco Bay), fciding cr mcvemesntcf
tne earth's bedrock. often with alarge infow
cf Feshwater.

5. Volcarnic Estuary: These ccasia! Scdiay
of cpen water. a result of volzanic processes.
a-e depressions o- craiers that R e divec:
and/cr subsurface connections wils e
ocean and may ar may nat have surface
ccarinuity with streams. These formaricrs
are unique ta isiand areas of volcan:c ongin.

C. Irfet Type: Inlets in various forms are an
integral part of the estuarine envicenment, as
they regulate, to & certain extent the velccty
and magnitude of tidal exchange. the degree
of mixing. aad volume of discharge ta the sea.
Thers are four major types of inlets:

1. Unrestricted: An estuary with s wide
unrestricted inlet typicaily bas slow currents.
o significant turbulence, and receive the full
eJect of ocsan waves aod [ocal disturbances
which serve to modify the shoreline. These
estuaries are partially mixed. as the open
mouth permits the incursion of marine waters
to considerable distances upstuream,
depending on the tidal amplitude and stream
gradieot.

Z Restricted: Restrictions of estuaries can
exist in many forms: bars. barrier islands.
spits. sills, and more. Restricted inlets result
inn decreased circulation, more pronounced
longitudinal and vertcal salinity gradients,
and more repid sedimentatioa. However, if
the sstuary mouth is restricted by
depositional features or land closures, the
{ocoming tide may be heid back until it
suddenly breaks forth {ato the basinas s
tidal wavs, or bore. Such currents exert
profound effects on the natre of the
substrats. turbidity, and biots of the estuary.

3 Permaneas; Permanent inlets ars usually
opposits the mouths of major rivers and
pefinit river watez 1o flow inta the sea.

‘Q. Temporary (Intermittant): Temparary
inists are formed by storms and trequenty
shift position, rig on tidal flow, the
depth of the ssa and sound waters, the
frequency of storms, and the amount of
littaral

D. Bottom Composition: The bottom
composition of sstuaries attesis to the
vigorous, rapid. and complex sedimentation
procasses characteristic of most coastal

with low relisf. Sediments are
decived through the bydrologic processes of
erosion. ransport. and depositicn carried an
by the sas and the stream.

1 Sand: Near estuary mouths, where the
predominating forces of the sea build spits o
other depositional features. the sbores and
substratas of the estuary ace sandy. The
bottom sediments in this ares are usually
coarss. with a graduation toward faer
particles in the bead of the estunry. la the
bead region and other zones of reduced flow
fine silty sands are deposited. Sand
deposition occurs only in wider ar deeper
regions where velacity is reduzed.
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2 Mud: At the base level of a stream near
its mouth, the bottom is typically composed
of loose muds. silt. and organic detritus as a
reswit of erosion and transport from the opper
stream reaches and organic dscompesition.
Just inside the estusry entrance. the bottom
contains considersble quandties of sand azd
mad which support a rich fauna Mud flats,
commaniy built ap in estuarine basins, are
composed of 1aose. coarse, and fine mud and
sand, often dividing the original channc..

3. Rock: Rocks usually occur in areas
where the stream runs rapidly over a steep
gradient with its coarse materials being
derived {rom the higter elevations wbarc the
stream slope is groater. Ths larger fragments
are usually found in shallow areas near the
stream mouth.

4. Oy'ster shell: Th:ou‘hout a tajor portion
of the warld, the oyster reef is cRe of the .
most significant featurss of estuaries, usuaily
being found aear the mouth of the estuary ia
a zone of moderate wave action. salt content,
and turbidity. It is often & major factor in
modifying sstuarine currert systems and
sedimentation. and may occur as an
slongated island or peninsula oriented across
the main current, or may develop paraiiel to
the direction of the carrent.

Group I—=Hydrographic

A. Circulation: Clroulation pattarns are the
result of the combined nfluences of
freshwater flow, tidal action, wind and
ocsanic farces, and serve many functions:
nutrisat transport. plankton dispersal,
mync::uhm salinity coatrol. water

1. Stratified: This is typical of estuariss
with a sirang freshwater influx and is
commoaly found in bays lormed from
“drowned” river vallsys, flords, and other
deep basing. Thare is & net movemant of
freshwater outward at the top leyer and
saltwatar st the bottom layse, resulting (n &
net outward transpart of surfacs seganisms
aud net inwend transpart of bottom

organisms.

2 Non-strotified: Estuaries of this type are
found whare watsr movement Is sluggish and
flushing rate is low, although thsre may be
sufficient cirailation to provids the basis for
a high carrying capacity. This {s common 1o
shallow embayments and bays lacking s
good supply of treshwater from land
drainage.

3. Lagoona!: An estuary of this type ls
charscterized by low ratss of water
movement resulting from a lack of significant

freshwater influx and » lack of strong tidal
exchange because of the typically narrow
inlet connrecting the lagoon to the sea.
Cireulation. wiose major driving force is
wind. is the major limiting factor in biological
productvity within lagoons.

B. Tides: This is the most important
ecological factor m an estuary, as it affects
water exchange and its vertical range
determines the extent of tidal flats which
may be exposed and submerged with each
tidal eyele. Tidal action againet the volume of
river water discharged into an estuary resuits
in & complex system whoee properties vary
according to estuary structure as well as the
magnitude of river flow and tidal range. Tides
are usually described in terms of their cycle
and their relative heights. In the United
States, tide height is reckoned on the basis of
average low tde, which is referred to as
dnrum. The tides. although complex, falls into
thres main cutegories:

1. Diurncl: This refers to a daily change in
water level that can be observed along the
shoreline. There is one kigh tide and one low
tide per day.

2 Semidiurnet This refers to ¢ twice daily
rise and [all in water that can be observed
along the shoretine.

s Wmd/Stom Tides: This relers to
fluctuations in water slevation 1o wiad and
storm eventis. where influencs of lunar tides
is less.

C. Preghwower Awoﬂlbg to nearly afl the
definitions advanced, it is inherent dm o
estuariss need freshwuter, which is drained
from the land and measurably dilutes
seawater 19 creats & brackish
Frashwater eaters en estuary es runolf from
the land d&c from a surface end /ot
- &lﬁ- Thiv'| flowing

L water: s water over
the ground in h form of streams. Locad

local climate. topography, and the poroslty
M-—bﬂltrd&tmduly!uwbud
tocks. There ore two main scbiypes of
surface water:

ie."Vadose woter: This (s water in the soff

_ above the water izble. Its vohame with

respect to the soil. is subject to considerabie
fluctuation,

b, Croundwuter: This s water contaimed
the rocks below the water table, fs usually of
more uniform volume than vadose water, and
generally follows the topographic relief of the
land. being high below hills and slopirg into
valleys,

Group m—Chemcal

A. Sclinity: This reflects & complex mixture
of salts, the most abundant being sodium
chloride, and is a very critical {actor in the
distribution sad maintenance of many
estuarine arganisma Based on salinity, there
are two baaic estuarine types and eight
different salinity sones (expressed in parts
pet thousand—ppt).

1. Powitive estucry: This (s an sstuary in
which the freshwater influx is sufficient to
maiatain mixing, resulting in & patters of
Increasing salinity towerd the estuary mouth.
It is characterizad by low oxygen
concsatration In the desper waters and
considerable organic coatant in bottom
sediments.

2. Negative estuary: This ts foumd n

resulting
part of the basin. espect

(byperbaline), mdmtdymﬂn
depth, and possess bottam sediments that are
poor in crganic content
3. Saiiaity sones fexpressed in ppt}
o Hyperhaline-—grestar than 40 ppt.
b. Eubaline-—40 ppt to 30 ppt.

(1) Mixosubaline—graater than 30 ppt but
less than the adjacant eubaline ses.

(I)Wmhﬂm

ol

<3 pi Raglsew This is indicative of the
mineral richness of estuarine semters end fali
Into three inaia Eatajories:

t Acid: Wetere with ¢ pH of lese &an 3.3.
. : A condition wheve the pH
mmunu
&Aknlu?hhnvd&lﬁlm&n
74

(FR Doc. 90-18511 Piled 7-20-0% &48 am|
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Appendix D

Biogeographic Classification and Typology

Biogeographic Classification

Carolinian Region
6. Northern Carolinas

Typology

Class | - Ecosystem Types

Group 1 - Shorelands
A. Maritime Forest-Woodland
3. Temperate Deciduous Forest Biome
B. Coast Shrublands
2. Southeast Areas
C. Coastal Grasslands
3. Southeast/Gulf

Groups Il
A. Coastal Marshes
D. Intertidal Beaches
E. Intertidal Mud and Sand Flats
F. Intertidal Algal Beds

Group Il
A. Subtidal Hardbottoms
B. Subtidal Softbottoms

_ C. Subtidal Plants
Class Il

Group | - Geologic
A. Basin
2. Sheltered Coast
3. Bay
5. Tidal River
. B. Basin Structure



I. Coastal plains estuary
3. Bar-bounded estuary

C. Iniet Type
2. Restricted
3. Permanent
D. Bottom Composition
l. Sand
2. Mud
4. QOyster shell

Group Il - Hydrographic

A. Circulation
2. Non-stratified

B. Tides
2. Semidiurnai

C. Freshwater
I. Surface water
2. Subsurtace water

Group 1l
A. Salinity
|. Positive Estuary
3. Salinity Zones
¢. Mixohaline

(1) Mixoeuhaline
(2) Polyhaline

B. pH Regime _
' 2. Circumneutral

m ™
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Appendix E
Species List

Over the past 25 years, extensive work on the systematics of the biota of the
NI/WB NERR has been carried out, resulting in a number of papers published in various
scientific journal. In addition, lists and description of the biota are to be found in the
books listed below. Because of the extensive number of species found in this site, we
have not listed them here but refer you to these references.

An Annotated Checkilist of the Biota of the Coastal Zone of South Carolina by Richard G.
Zingmark. 1978. 364 pp. University of South Carolina Press, Columbia.

Seashors Animals of the Southeast by Edward E. Ruppert and Richard S. Fox. 1988.
429 pp. University of South Carolina Press, Columbia.

Shallow-Water Marine Benthic Macroinvertebrates of South Carolina:  Species
Identification, Community Composition and Symbiotic Associations by Richard S. Fox and
Edward E. Ruppert. 1985. 330 pp. University of South Carolina Press, Columbia.

The following is a list of the number of species in the major taxonomic categories.

TAXONOMIC GROUPING NUMBER OF SPECIES
Mammals (including marine) 74
Phytoplankton . 832
Benthic Marine Aligae : 358
Marine Fungi - 14
Vascular Plants 1494
Saltmarsh Vascular Plants 66
Porifera _ 26
Cnidana ' _ 123
Ctenophora ' 5
Rhynchocoela 15
Gastrotricha 26
Kinorhynca 5
Nematoda 139
Polychaeta . 279
Hirudinea 23
Marine Mollusks 385
Chelicerata 8
Copepoda 68
Cirripedia 27



Amphipoda
isopoda
Mysidacea
Decapoda
Tardigrada
Phoronida
Bryozoa
Entoprata

Echinodermata |

Chaetognatha
Hemichordata
Chondrichthyes
Osteichthyes
Turtles

Birds

E-2

152
76

272

- 42

12

36
344

430

21
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Appendix F

Ecosystems

Based on the NERRS classification categories, the NI/WB NERR represents a
diverse number of ecosystem types. Over the 22 years that the Baruch Institute has

. been functioning, over 875 papers have been published by Baruch Associates and many
~ of these papers represent studies on some aspact of the NI/WB NERR site. These

studies range from the ecosystem level of organization to molecular studies. A few
examples of ecological models of the Reserve are represented in Figures 7, 8, and 9.
The principal types of ecosystems represented in the Reserve are listed below along with
a brief descnptlon

Coastal Marshes

‘Wetland areas dominated by grasses (especially Spartina), sedges, rushes,
cattails, and other species. These areas are subjected t0 semidiurnal tides. This is a
dominant ecosystem on the Reserve. High salinity and low salinity marshes occur. This
is an important habitat for estuarine and marine species. Salt marshes have an extremely
high rate of primary productivity. Carbon produced by Spartina is highly |mportant in the
trophic dynamics of estuaries and coastal waters.

intertidal Systems

Various types of intertidal communities are represented in the Reserve, including
beaches, mud and sand flats, algal beds, and attached vegetation. Many species are
restricted to a specific type of intertidal habitat. This is a dynamic area which is subjected
to tidal changes, marked differences in oxygen content, fluctuating thermal regimes, and
predation pressures.

Organisms living in these mtemdal systems exhibit a mdo range of morphological,
physiological, behavioral, and genetic adaptations.

Submerged Bottoms

A gradient of bottom types ranging from mud to sand 1o shelly substratum is

_represented in the Resarve. Different biotic assemblages are associated with each type.

In addition to these substrata, a submerged vegetation ecosystem is also present.

.



Upland Systems

Coastal grasslands and a limited amount of pine edaphic forest are also included
in the Reserve. A number of small islands are located within the boundary of the
Reserve. One of these islands, Pumpkinseed Isiand, is one of the best known nesting
sites for coastal birds in the southeast.
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Figureg . The original Norch Inlet ecosysteam model (Summers and
McXellar 1979). This model divides North Inlet into threes major
subsyscems and is still a valid conceptualization. Future enhancements
will subdivide this system furcher by focusing on sediment dynamics,
subcidal inceractions and planc/animal inceraccions across subsystems.

Sakt
Marsh

Figure 7, The dynamics of nitrogen and carbon exchange within the
tidal creeks of North Inlet wers simulated with this model by Childars
and McKellar (1987). This model addressed thea importance of tidal
exchange. TFutura medeling will emphasize intermsl exchanges such

as, the effects of subtidal remineralization on water column nutrient
concentrations and export to marsh and cosstal habitats.
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on the outer box are area weighted for the entire sarsh-escuarine syscesn,
Values on che inner boxes are area weighced for habitac area (i.s., zarsh
and wvacer column),
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- State of ,Smxtlr (ﬂarulnm

Office of the Buvernar

CARROLL A. CAMPBELL, JR.

PosST Orrice Box 11389
GOvERMNOA

COLUMBIA 282

January 24, 1990

My. John Krniauss

JUnder Secretary of Oceans and
Atmosphere

National Oceanic and Atmospheric
Administration

Herbert C. Hoover Building, Room 5128

l4th and Constitution Ave., NW

Washington, D. C. 20230

Dear Secretary Knauss:

On behalf of the State of South Carolina, I am pleased to submit
the attached site nominations and applications for preacquisition
assistance for the North 1Inlet - Winyah Bay National Estuarine
Reserve Research System (NERRS) and the Ashepoo - Combahee-
Edisto (ACE) Basin National Reserve Research System.

Because these two sites represent different biogeographic
classification categories, the State of South Carolina is
recommending the sites Dbe managed independently. It is my
understanding the State of South Carolina 1is eligible for up to
$50,000 in matching funds for each of the two sites based on
proposed changes to your funding regulations.

This effort is <the result of a large number of dedicated
individuals and organizations from both the private and public
sector working together toward common goals. I have personally
visited both the North 1Inlet - Winyah Bay site and ACE site and

- find them to be of unequaled value due to their pristine quality
and diverse and abundant assemblage of natural habitat. The
sites should make a significant contribution to the National
Estuarine Reserve Research System.



I louk forward to your favorable review of this application,

With best regards, I am

Governor

CACjr/tad

Attachment
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Appendix H. The Undar Secresary fge
Ccesrs and Asmasphaere

waanington, 0.C. 2C23Q

.\. ré‘r/ UNITED STATES CEPARTMENT OF COMMance

MAR 27 190

Honorable Carroll A, Campbell, Jr. -
. Governor of South Carolina ,
Celumbia, South Carclina 29211

Dear Governor Campbell:!

The National Oceanic and Atmospheric Adainistration (NOAA) has
reviewed and approves the proposal to nomlnats the North Inlet~
Winyah Bay and the Ashepoo-Combahes-Edisto (ACE) Basin for
inclusion in the Naticnal Estuarine Reserve Research Systenm
(NERRS), We commend the South Carolina Coastal Council, South
Carolina Wildlife and Marinas Resocurces Depart=ent and the
Balla W, Baruch Irstitute for Marine Biology and Coastal
Resources for develoeping an excellent nomination report that
responds accurately and substantially to sach ¢f the revisw
criteria established in the Natiocnal Estuarine Reserve Research
Systen regulations.

'NOAA and South Carolina agree that because the two sites _
represent different bilogeographical classificaticn categories, as
identified in the NERRS regulations (Section 921.3), each site
will be managed independently. Therefors, esach site will ke
eligible for full Federal funding identified in the regulations.

Included within the site nomination package is an application for
Federal assistance to preparas a draft management plan and draft
environmental impact statement, NOAA's Marine and Estuarine
Management Division is raeviewing the application and will work
closely with the South Carclina Cocastal Council to ensure that
the review is conducted in an expeditious and through manner.

I look forward to continued progress in‘the development of the
ACE Basin National Estuarine Research Reserve and the North
Inlet-Winyah Bay National Estuarine Research Reserve.

S8incerely,

gufcw |

John A. Knhauss

o R
L
THE AOMINISTRATOR
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Appendix |.

Public Education Program
Summary of 1990 Activities

The diverse Public Education Program offered through the Belle W. Baruch Foundation's
Bellefield Nature Center and the Continuing Education Program of the Baruch Institute,
University of South Carolina provides many valuable services to the Georgetown

1.

‘community and the State of South Carolina:

In 1990, a record number of 35,000 people were served by the education
programs sponsored by the Belle W. Baruch Foundation and the Baruch Institute,
University of South Carolina.

The effects of Hurricane Hugo on programs wers still observed in 1990. Visitation
to the Bellefield Nature Center and attendance in some programs were down over

. 1989, primarily as a result of the depressed tourism economy inflicted by the

hurricane. Even so, the Nature Center had 15,445 visitors during 1980 and more
than 100 people visited the Center on peak days during the summer months.

More than 2,900 school children from around the state participated in field studies
of sait marsh, pond and forest ecosystems conducted on the Baruch Foundation's
property, Hobcaw Barony, in 1990. This figure is the highest recorded since the
Nature Center opened in 1982.

More than 2,100 children from Georgetown County schools were served by Nature
Centers 1990 Outreach Program.

Outreach activities also extended to local civic organizations. Programs were
presented to over 220 people at their meetings and another 12,000 people were
reached through staff members’ participation in community events.

The education program has gained statewide recognition for its excellence in
teacher education in the area of marine science. During 1990, 46 teachers from
Williamsburg and Georgetown Counties participated in graduate level marine
science courses at Hobcaw Barony. Another 150 teachers participated in
workshops presented by Nature Center staff members.

I-1



Da

Thursdays
1-16
3-6
3-13
3-23
4-17
5-1
5-8
5-11
5-22
8-31
9-7
9-11
9-18
9-25
9-29
10-30
11.6
11-20

Table 1

Public Tours of Hobecaw Barony

1990

Qroup

General Tour - Open to the public

Brunswick Bird Club

John Wesley Methodist Church

Charleston Chrisdan Family
McKissick Museum

Surnter Conservadon Disaict
Sumter Conservation District
Tilly Swamp Bapdst Church
SC Maps Teachers

St. Lukes Lutheran Church
Exza-General Tour
Exza-General Tour
Extra-General Tour
Newcomers Club
Exwa-General Tour
Discovery Place
Watercolors Workshop
Watercolors Workshop

Sea Mist Resont

I-2

611
13
14

14

13
12
40
14
14
14
13
14
13
35
14
14
14

Total 893



1-8
2-6
2-26
3-1
3-2
3-6
3.7

3-10
3.16
3.16
3-20
3.21
3.21
3.22
3-23
3.28
3.27
3.30
3.30
3.30
4-10
411
4-12
4-13
4-17
4-18
4-19
4-19

Table 2

Field Studies at the Bellefield Nature Center

1990

Group

Manning Middle School

Happy Time Pre-School
Waccamaw Elementary - Pawleys Is
Socastee Elementary School
Socastee High School

Waccamaw Elementary - Conway
Waccamaw Elementary - Pawleys [s
St. Andrews Catholic School

Girl Scouts, Myrtle Beach |
Maryville Elementary School
Headstart

Maryville Elementary School
Bamberg District #1

Pawleys Island Montessori
Andrews Primary

Myrtle Beach High School
Waccamaw Elementary - Pawleys Is
McDonald Elementary School
Andrews Academy

Ferrum College

Cub Scouts, Pack 346, Gtwn.
Charleston Day School

Waccamaw Academy

Charleston Day School

Heritage Friendship

Waccamaw Elementary - Pawleys Is. '

Andrews Academy

- Kensington Elementary School

Florence School District #3

Program

Plantaton Heritage

Exploring The Nature Center
Plantation Heritage

Exploring A Pond Community
Salt Marsh Ecology

Salt Marsh Ecology

Plantation Heritage

Plantaton Heritage

Exploring The Nature Center
Plantation Heritage
Exploring The Nature Center
Coastal Forest Ecology
Coastal Forest Ecology
Exploring The Nature Center
Exploring A Pond Community
Coastal Forest Ecology
Plantation Heritage

Life [n a Forest

Exploring A Pond Community
Careers in Qutdoors Ed.
Exploring The Nature Center
Exploring A Pond Community
Coastal Forest Ecology

Life In A Forest

Life In A Forest

Exploring A Pond Community
Life In A Forest

Exploring A Pond Community
Exploring The Nature Center

3

48
25
28
17
31
30
24
20
31
67
29
16
10
24
11
30
26
32
29
12

13
30
10
29
13
29
24



4-20 Waccamaw Elementary - Conway Exploring A Pond Community 28
4-24  Archibald Rudedge Academy Exploring A Pond Community 19
4-25 Waccamaw Elementary - Pawleys Is. Exploring A Pond Community 30
4-26  Waccamaw Elementary - Pawleys Is. Exploring A Pond Community 30
4-27  Greenwood Elementary ~ Exploring The Nature Center 62
4.27  Andrews Academy | . Coastal Forest Ecology 19
5-1 Deep Creek Elementary Sch. Exploring The Nature Center 55
5-2 Fleming Middle School Exploring A Pond Community 55
5-3 Andrews Primary Exploring A Pond Community 24
5-3 Saluda Elementary Exploring The Nature Center 25
5-8  Sullivan's Island Elementary Exploring A Pond Community 27
59 Kensington Elementary Exploring A Pond Community 26
5-11  McDonald Elementary Exploring The Nature Center 23
5-15 Myrie Beach Primary Exploring A Pond Community 23
5-16 Heathwood Hall Plantation Archeology 64
5-17  Maryville Elementary ‘ Exploring A Pond Community 25
5-21  Kingsmee Jr. High School Exploring The Nature Center 35
5-22  Conway Middle School Coastal Forest Ecology 21
5-25  Kingstree Jr. High School Exploring The Nature Center 40
5-25  St.Andrews Catholic School Coastal Forest Ecology 18
5-28  St. James- Santee Elementary School  Exploring The Nature Center 40
5-30 Conway Christian School Pond Community/Forest Ecol 35
6-5 Adventure Camp (GC Rec. Dept) Exploring A Pond Community 27
6/5-  Lou The Loggerhead Club Beach Creatures, Reptiles 107
821 (Waccamaw House Camp) Alive, & Backbone

6-20  Clemson Univ. Graduate School Belle's Legacy & BNC 14
6-21  USC Coastal Carolina Jr. Scholars Belle's Legacy & BNC 35
6-25  Chapin Memorial Library Exploring A Pond Community 3
6-29  Bright Beginnings Day Care Exploring The Nature Center 18
6-29 L.G. Bahai Institute ~ Exploring The Nature Center 16
7.31  Marion County Elementary Teachers  Exploring A Pond Community 19
8-1°  USC - Coastal Carolina Env. Ed. Class Sait Marsh Ecology 13
8-11 L.G. Bahai Institute Exploring The Nature Ceater - 23
9-26 Waccamaw Elementary - PawleysIs.  Exploring The Nature Center 40
9.26 Waccamaw Elementary - Pawleys Is.  Exploring The Nature Center 30
y-27 Waccamaw Elementary - Pawleys Is.  Salt Marsh Discovery 25

I-4



9-29
10-3
10-4
10-5
10-9
10-10
10-11
10-16
10-16
10-17
10-23
10-24
10:25
10-30
10-31
11-1
11-2
11-6
117
117
11-8
11-8
11-9
11-9
11-13
11-15
11-16
11-20
11-21
11-27

- 11-28

11-28
11-29
11-29
12-4
11-5

Parents For the Academ. Gifted
Mc Donald Elementary School
Andrews Primary

Archibald Rutledge Academy
Archibald Rutledge Academy

Maryville Elementary
West Conway Middle School

‘Bymes Academy

Happy Times School

Kingstree Jr. High

Waccamaw Elementary - Pawleys Is.
Charleston Day School

Forestbrook Elementary

Myrtle Beach High School

Leesville High School

Waccamaw Elementary - Pawleys Is.
Southside Middle School

Chabad Academy

Waccamaw Elementary - Conway
Bymes Academy

Browns Ferry Elementary

C.E. Murray '

Andrews Academy

Archibald Rutledge Academy

Lake City Elementary

Pawleys Island Montessori

Jonakin Middle School

Beck Middle School

Maryville EIementafy School

Lake City Elementary

St. Andrews

Lake City Elementary

Waccamaw Elementary - Pawleys Is.
Lake City Elementary

Woodland Park School

Waccamaw Elementary - Conway

'1-5

Rocky Intertidal Zone
Exploring A Pond Comrmunity
Exploring A Pond Community
Plantation Archeology
Plantadon Archeology
Plantadon Archeology

Salt Marsh Ecology

Exploring The Nature Center
Exploring The Nature Center
Salt Marsh Discovery

Life In A Forest

Exploring A Pond Community
Plantatdon Heritage

Salt Marsh Ecology

Salt Marsh Ecology

Exploring A Pond Community
Plantation Archeology

Life In A Forest

Plantation Heritage

Plantation Heritage

Exploring The Nature Center
Plantation Archeology

Salt Marsh Ecology

Salt Marsh Ecology

Salt Marsh Ecology

Salt Marsh Discovery

Coastal Forest Ecology
Plantation Archeology
Plantation Archeology

Salt Marsh Ecology

Salt Marsh Discovery
Exploring The Nature Center
Life In A Forest

Exploring The Nature Center
Life In A Forest

Exploring A Pond Community

37
25

17
26
24
22

51
25
26

25
32
12

15
30
27
15
65

21
18
31

28
14
27
31
18
21

28
30



11-5
12-6
12-7
12-7
12-12
12-14

Woodland Park School
Rosemary Elementary
Archibald Rutledge Academy
Woodland Park School
Williamsburg Acadeniy
Myrtle Beach High School

Life In A Forest

Exploring The Nature Center
Coastal Forest Ecology

Life In A Forest

Exploring A Pond Community
Salt Marsh Ecology

Total

28
61
24
25
35

2937



Table 3

Special Programs At The Bellefield Nature Center

1990

Date Program : Number
1/28-2/2  Ecology and History of the SC Lowcountry 29
2-13 Bluebird Houses | 8
425 Springtme In The Salt Marsh | 14
4-28 Hidden Heroes of the Salt Marsh 21
5-16 Gyotaku : 25
5-20 Hidden Heroes of the Salt Marsh 20
5-30 Beach Night Life 25
6-19 Naturé Walk In The Hobcaw Forest 3
6-20 Reptiles Alive ' 51
6-26 Nature Walk In The Hobcaw Forest 2
6-27 Beach Creatures 53
6-28 Beach Night Life 25
7-3 Summertime In The Salt Marsh 10
7-5 Pond Life 8
7-11 Whose Got The Backbone? 14
7-17 Nature Walk In The Hobcaw Forest S
7-18 Repdles Alive 13
7-23 Hobcaw Open House 93
7-24 Nature Walk In The Hobcaw Forest 10
7-25 Beach Creatures 6
7-30 Beach Night Life - 17
8-1 Whose Got The Backbone? 12
8-7 Nature Walk In The Hobcaw Forest 2
8-8 Reptiles Alive 12
8-15 Beach Creatures ‘ ' 18
9-19 Autumn In The Salt Marsh 8
9-27 Beach Night Life 24
10-3 Coastal Birding 14
10-24 Hobcaw's Woods After Hugo 10
11-13  Winter Birds | B

Total 565
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Table 4
Short Courses

1990

Titl

Southern Traditions

Life in and Around an Oyster Reef

Rice Along the River: Georgetown's Plantation Heritage
Migration and Ecology of Songbirds

Coastal Ecology Classes for Children (5 sessions)
African Influences on Southern Culture
Loggerhead Sea Turtes _

History and Architecture of Downtown Georgetown
Light Tackle Fishing in Coastal Waters

Managing the Coast for the 90's and Beyond
Shelling Along South Carolina Shores

I1-8



Table 5

Activities and Number of Participants
1988, 1989, and 1990

.

Visitors To Bellefield Nature Center
Field Studies

Public Tours

Qutreach Program

Special Programs

Speaking Engagements

Events - Festivals

Public Lectures, Seminars, Forums
Short Courses

Teacher Educadon

Totals

16,636
2,457
1,027
1,353

665
225
10,000
89

269

138

- 32,859

17,324

2,619

775
2,258
650
361
5,500
250
262

30,045

15,445
2,937
893
2,121
565
223
12,000
115
237

34,732
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Appendix J
Publications

Since 1969 891 scientific. papers and books have been published by Associates
of the Baruch Institute. A complete list of publications is available upon demand.
Included below is a partial listing of selective publications resulting from the National
Science Foundation funded Long-Term Ecological Reserch project.
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(Updated 7/19/91)

Allen, D.M. and D.L. Barker. 1985. Spatial and temporal distributions of grass shrimp larvae
(Palaemonetes spp.) in a high salinity estuary. Am. Zool. 25(4): 63A (abstract)

Allen, D.M. and D.L. Barker. 1990. Interannual variability in larval fish recruitment 1o estuarine
epibenthic habitats. Mar. Ecol. Prog. Ser. 63: 113-125.

Allen, D.M,, E.R. Blood, and F.J. Vernberg. 1985. Long-Term Ecological Research at the North
Inlet Estuarine-Marsh Ecosystem, South Carolina: Program description and trend analysis.
Estuaries 8(28):33A

Archambault, J.A. and‘R.J. Feller. In press. Diel variations in gut fuliness of juvenile spot,

Leiostomus xanthurus (Pisces). Estuaries

Asmus, M. 1991. Ecological modeling of the North Inlet marsh-sstuarine system, South Carolina:
Models of year-to-year variability. Ph.D. Dissertation. Marine Science Program, University of
South Carolina.

Asmus, M. and H.N. McKellar, Jr. 1989. Network analysis of the North inlet sait marsh
ecosystemn. Chapter 9. in: Network Analysis in Marine Ecology. Methods and Appiications. F.
Wulff, J.G. Field, and K.H. Mann (eds.). Coastal and Estuarine Studies. Springer-Verlag, Berlin,

Bildstein, K.L. 1983. Age-related ditferences in the flocking and foraging behavlor of white ibises
in a South Caroiina salt marsh. Colonial Waterbirds 6: 45-53.

Bildstein, K.L. 1984. Age-related differences in the foraging behavior of white ibises and the
question of deferred maturity. Colonial Waterbirds 7: 146-148,

Bildstein, K.L. 1987. Energetic consequences of sexual dimorphism in white ibises. Auk 104:
771-775.

Bildstein, K.L. 1990. Status, conservation, and management of the scariet ibis, Eudocimus

ruber, in the Caroni Swamp, Trinidad, West Indies. Biol. Conservation 54: 61-78.

Bildstein, K.L., G.T. Bancroft, T.J. Dugan, D.H. Gordon, R.M. Erwin, E. Nol, L.X. Payne, and S.E.
Senner. In press. Approaches to the conservation of coastal wetlands in the westemn
hemisphere. Wiison Bull.

Bildstein, K.L., E.R. Blood, and P. Frederick. In press. The relative importance of biotic and
abiotic vectors in nutrient transport in a South Carolina, USA, estuarine ecosystem. Estuaries

Bildstein, K.L. and I.L. Brisbin, Jr. 1990. Lands for long-term research in conservation biology.
Conservation Biol. 4(3): 301-308.

Bildstein, K.L. and M.W. Collopy. 1985. Escorting flight and agomsuc interactions in wintering
northem harriers. Condor 87: 398-401.

Bildstein, K.L., P.C. Fraderick, and M.G. Spaulding. In press. Feeding patterns and aggressive
behavior in juvenile and adult American flamingos (Phoenicopterus ruber ruber). Condor
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Bilgstein, K.L., S.G. McDowell, and |.L. Brisbin. 1389. Consequences of sexual dimorphism in

sand fiddler crabs: Differential vulngrability to avian predation. Animal Behav. 37: 133-139.

Bildstein, K.L., W. Post, P. Frederick, and J.W. Johnston. 1990. Freshwater wetlands and the
breeding ecology of white ibises in coastal South Carolina: A lesson for scarlet ibis conservation,
p. 57-63. In: Proc. First intl. Workshop on the Conservation of Scarlet Ibises. P.C. Frederick,
L.G. Morales, A.L. Spans, and C.S. Luthin (eds.). ICBP, NY. ‘

Bildstein, ,K.L.'. W. Post, J. Johnson, and P. Frederick. 1990. Freshwater wetlands, rainfall, and
the breeding ecology of white ibises in coastal South Carolina. Wilson Bull. 102: 84-88.

Blood, E.R., P. Anderson, P.A. Smith, K.A. Ginsberg, and C. Nybro. In press. The effects ot
Hurricane Hugo on coastal soil processes. Biotropica

Blood, E.R., W.T. Swank, and T. Williams. 1989. Precipitation, throughfall, and stemflow
chemistry in a coastal lobiclly pine stand, p. 61-78. In Freshwater Wetlands and Wildlite, Conf.-
8603101, DOE Symposium Series #61, R.R. Sharitz and J.W. Gibbons (eds.), USDOE Office of
Science and Technology Information, Oak Ridge, TN.

Blood, E.R., R. Van Dolah, K. Davis, H. McKaellar, T. Siccherman, and C. Connelly. 1989.
Charleston Harbor water quality, p. 25-35. In: Charleston Marbor: Issues, Resources, Status, and
Managment. NOAA Estuary-of-the-Month Seminar Series No. 16. US Dept. of Commerce,
NOAA Estuarine Programs Office, Washington, D.C.

Blood, E.R. and F.J. Vernberg. in press. Characterization of the physical, chemical, and
biological conditions and trands in Winyah Bay and Norh Inlet Estuaries: 1970-1985. In
Characterization of the Physical, Chemical, and Biological Conditions and Trands in Three South
Carolina Estuaries. SC Sea Grant Consortium, NOAA.

Blood, E.R. and T. Williams. 1988. Land-water interfaces: The effect of salt water intrusion on
blackwater stream chemistry. Bull. Ecol. Soc. Am. (supple.) 63(2): 75. '

Bollinger, M.S. 1983. Radium in a salt marsh - tidal inlet system. M.S. Thesis. Department of
Geological Sciences, University of South Carolina.

Bollinger, M.S. 1986. Radium isotopes in sait marshes and estuarine environments. Ph.D.
Dissertation. Department of Geological Sciences, University of South Carolina.

Borrero, F. 1991. Environmental correlates of intraspecific variation in physiological performance,
energy balance, and allocation among populations of the marine mussel Geukensia demissa
across the intertidal zone. Ph.D. dissertation. Department of Biology , University ot South

Carolina.

Boumans, R. and F.H. Sklar. 1980. A polygcn-baséd spatial (PBS) model for simulating
landscape change. Landscape Ecol. 4(2/3): 83-97.

Bradley, P. 1991, The influence of oxygen, salinity, and sulfide concentration on the kinetics ot
NH,’ uptake in Spartina atternifiora. The physical characteristics of sait marsh sediments:
Ecological implications. Ph.D. Dissertation. Marine Science Program, University of South
Carolina. :

Bradley, P.M. and J.T. Momis. In press. The influence of salinity on the kinetics of NH,, uptake
in Spartina atterniflora. QOecologia
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Chiiders, O. 1985. Development and analysis of a simulation model of saltmarsh water column
dynamics. M.S. Thesis. Marine Science Program, University of South Carolina.

Childers, D. and H.N. McKellar, Jr. 1985. Nutrient variability and subsystem interactions in a
southeastern saltmarsh. Estuaries 8(2B): 117A (abstract).

Childers, D. and H.N. McKéllar, Jr. 1987. A simulation of salt marsh water column dynamics.
Ecol. Model. 36: 211-238.

Qhrzanowski, T.H., J. Spurrier, R. Dame, and R. Zingmark. 1986. Processing of microbial
bicmass by an intertidal reef community. Mar. Ecol. Prog. Ser. 30: 181-189.

Chrzanowski, T.H. and R. Zingmark. 1986. Passive filtering of microbial biomass by Spartina

alterniflora. Estuaring Coastal Shett Sci. 22: 545-557 :
Chrzanowski, T.H. and R.G. Zingmark. 1989. Bacterial abundance, biomass, and secondary

production along a forest to ocean landscape gradient. J. Exp. Mar. Biol. Ecol. 125(3): 253-
266.

Chrzanowski, T.H., R.G. Zingmark, and J. Spurrier. 1985. Dynamics of microbial populations in
saftmarsh transport studies. Proc. 85th Annual Meeting Am. Soc. Microbiol. p. 233.

Clements, L.A., K.T. Fielman, and S.E. Stancyk. 1988. Regeneration by an amphiurid brittlestar

exposed to different concentrations of dissolved organic material. J. Exp. Mar. Biol. Ecol. 122:
47-81.

Collopy, M.W. and K.L. Bildstein. 1987. Foraging behavior of northern harriers wintering in
southeastern salt and fresh water marshes. Auk 104: 11-16.

Costanza, R., F.H. Skiar, and M.L. White. 1990. Modeling coastal landscape dynémics.
BioScignce 40(2): 91-107.

Coull, B.C. 1985. The use of long-term biclogical data to generate testable hypotheses.
Estuaries 8(2A): 84-92.

Coull, B.C. 1985. Long-term variability of estuarine meiobenthos. An 11-year study. Mar. Ecol.

Prog. Ser. 24: 205-218.

Coull, B.C. 1986. A new species of Pseudobradya and the rediscovery and correction of
Quinquelaophonte capillata (Wilson) (Copepoda: Harpacticoida). Trans. Am. Microsc. Soc.
105: 121-129. :

Coull, B.C. 1986. Long-term variability of meiobenthos: Value, synopsis, hypothesis generation,
and predictive modelling. Hydrobiologia 142: 271-279.

Coull, B.C. 1988. Ecology of the marine meiofauna, p. 18-38. In: Introduction to the Study of
Meiofauna. R.P. Higgins and H. Theil (eds.). Smithsonian Institution Press, Washington, D.C.

Coull, B.C. 1990. Are members of meiofauna food for higher trophic levels - Revisited. Jrans.
Am. Micros. Soc. 109(3): 233-2486.

Coult, B.C. and B. Dudley. 1985. Dynamics of meiobenthic copepod populations: A long-term
study (1973-1983). Mar. Ecol. Prog. Ser. 24: 219-229. ,
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Coutinho, R. 1987. Ecology of macroalgae in North Inlet Estuary, SC. Ph.D. Diséenation.
Department of Biology, University of South Carolina.

Coutinho, R. 1984. Diel variations in photosynthetic responses to light by seawseeds. J.

Phycology 20 (supple). 8.

Coutinho, R. 1986. The effects of interactions of light and nitrogen on growth and
photosynthesis vs. irradiance (P-1) curves of Ulva curvata. J. Phycology (supple.)

Couti‘nho.' R. ar)d Y. Yoneshigue. 1988. Diurnal variation in photosynthesis vs. irradiance curves
from 'sun’ and ‘shade’ plants of Pterocladia capillaca (Gmelin) Bornet et Thuret (Gelidiaciaceae,
Rhodophyta) from Cabo Frio, Rio de Janerio, Brazil. J. Exp. Mar. Biol. Ecol. 118: 217-228.

Coutinho, R. and R. Zingmark. 1984. Taxonomy, distribution, and seasonality of the macroalgae
of North Inlet, SC. J. Phycology 20 (supple.): 55.

Coutinho, R. and R. Zingmark. 1986. Modelling primary production of macroalgae in estuaries.
J. Phycolegy (supple.)

Coutinho, R. and R. Zingmark. 1987. Diurnal photosynthetic responses to light by macroalgae.

'J. Phycoloqy 23: 336-343.

Coutinho, R. and R. Zingmark. 1987. Ecology of macroalgae in North Inlet, SC. J. Phycology
23 (supple.): 5. ‘ v

Crosby, M.P. 1988. Using bioenergetics of intertidal oyster populations as a measurement of

anthropogenic perturbations to shelifish growing waters. J. Shelfish Res. 7: 199-200.

Dame, R. 1989. The importance of Spartina afternitiora to Atiantic Coast estuaries. Rev. Aquat.
Sci. 1(4): 639-660. ‘

Dame, R., T. Chrzanowski, K. Bildstein, B. Kjerfve, H. McKellar, D. Nelson, J. Spurrier, S.
Stancyk, H. Stevenson, F.J. Vemberg, and R. Zingmark. 1986. The outwelling hypothesis in
North inlet, South Carolina. Mar. Ecol. Prog. Ser. 33: 217-229.

Dame, R.F., N. Dankers, T. Prins, H. Jongsma, and A. Smalil. In press. The influence of Mussal
beds on nutrient cycling in two Dutch estuaries. Estuaries

Dame, R.F. and P. Kenny. 1986. The variability of Spartina altemifiora primary production in the
euhaline in North Inlet Estuary. Mar. Ecol. Prog. Ser. 37: 70-80. :

Dame, R., J. Spurrier, T. Wiliams, B. Kjerfve, R. Zingmark, T. Wolaver, T. Chrzanowski, H.N.
McKeilar, and F.J. Venberg. 1991. Annual material processing by a salt marsh-estuarine basin
in South Carolina, USA. Mar. Ecol. Prog. Ser. 72: 153-1686.

Dame, R.F., R. Zingmark, 0. McCollum, and T. Wolaver. 1984. Nitrogen uptake and release by
oyster reefs: A possible cause of heterotrophic controi of autotrophs. Limnol. Oceanogr. 29

(supple.): 73.

Dankers, N., R.F. Dame, and K. Kersting. 1983. Oxygen consumption of mussel beds in the
Dutch Wadden Sea. Scienta Marina 53: 473-476.

De Santo, T.L., S.G. McDowaell, and K.L. Bildstein. 1990. Plumage and behavioral development
of nestling white ibises. Wilson Bull. 102: 226-238.
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Dobson, W.E. and S.E. Stancyk. In press. Morphology and chronology of early disc

regeneration in the brittlestar Microphiopholis gracillima (Stimpson) (Echinodermata:
Ophiuroidea). Zoomorpholoqy

Dobson, W.E., S.E. Stancyk, L.A. Clements, and R.M. Showman. 1891. Nutnent transiocation
during early disc regeneration in the brittiestar Microphiopholis gracillima (Stimpson)
(Echinodermata: Ophiuroidea). Biol. Bull. 180: 167-184.

Edwards, D. and B.C. Coull. 1987. Autoregressive trend analysis: An example using long-term
ecological data. Oikos 50: 95-102.

Edwards, D. and J.J. Berry. 1987. The efficiency of simulation-based multiple comparisons.
Biometrics 43: 913-928,

Edwards, D.G., R.J. Feller, W.K. Michener, and S.E. Stancyk. 1988. A muttidimensional

exploration of zooplankton and macrobenthos temporal dynamics in a coastal estuary. Bull. Ecol.

Soc. Am. (supple.) 69(2): 126.

Eiser, W.C. 13984. Sheet flow as a component of total water flux in an estuarine marsh. M.S.
Thesis. _Marine Science Program, University of South Carolina.

Eiser, William C., and B. Kjerive. 1986. Marsh topography and hypsometer characteristics of
South Carolina salt marsh basin. Estuarine Coastal Shelf Sci. 23(5): 595-605.

Ellis, M.J. and B.C. Coull. 1989. Fish predation on meiobenthos: Field experiments using

juvenile spot (Pisces). J. Exp. Mar. Biol. Ecol. 130: 19-32.

Ember, L. 1985. Sources of sedimentary organic matter in §ganlna-doriinated salt marshes.
M.S. Thesis, Marine Science Program, University of South Carolina, Columbia.

Eskin, R.A. 1985. Population dynamics and ecology of the meiobenthic nematodes of North
Inlet, South Carolina. Ph.D. Dissentation. Department of Blology, University of South Carolina.

Eskin, R.A. and B.C. Coull. 1987. Seasonal and three-year varability of meiobenthic nematodes
at two estuarine sites. Mar. Ecol. Prog. Ser. 41: 295-303.

Feller, R.J. 1986. Immunological detection of Mercenaria mercenaria in a predator and
preparation of size-class specific antibodies. The Veliger 28(4): 341-347.

Feller, R.J. In press. Dietary analysis of Penaeid shrimp: The immunoassay approach. Front.
Shdmp Res. W.J. Dougherty (ed.). Elsevier.

Feller, R.J. In press. Potential applications of immunoassays in studies of flatfish recruitment.
Neth. J. Sea Res. , '

Feller, R.J., B.C. Coull, and B.T. Hentschel. 1990. Meiobenthic copepods: Tracers of where
juvenile Leiostomus xanthurus (Pisces) feed? Can. J. Fish. Aquat. Sdi. 47: 1913-1919.

Feller, R.J. and R.B. Ferguson. 1988. Quantifying stomach contents using immunoassays: A .
critique, p. 295-303. In: Immunochemical Approaches to Estuarine, Coastal and Oceanographic
Questions. C.M. Yentsch, F.C. Mague, and P.K. Horan (eds.). Springer-Verlag Coastal Lecture
Note Series.
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Felle;. R.J., B.T. Hentschel, and R. Ferguson. 1930. Immunoelectrophoretic assay of mixed
spec:es meals.: An example using Penaeid shrimp, p. 588-596. Proc. 24th European Marine
Bioclogy Syposium. M. Barnes (ed.) Aberdeen University Press.

Feller, R.J. and R.M. Warwick. 1g88. Energatics. Chapter 13. p. 181-196. In: Introduction to
the Study of Meiofauna. R.P. Higgins and H. Theil (eds.). Smithsonian Institution Press,
Washington, D.C.

Fielman, K.T. and E.R. Blood. 1988. Land-water interfaces: The effect of syzygy on soil ion
balance. Bull. Ecol. Soc. Am. (supple.) 63(2): 132. '

Fielman, K.T., S.E. Stancyk, W.E. Dobson, and L.A.J. Clements. In press. The effects of arm
and disc loss on regeneration by Microphiopholis gracillima (Echinodermata: Ophiurcidea) in
nutrient-free seawater. Mar. Biol. » :

Flavier, A. 1991. Macroaigal colonization of hare "ibstrates at anh Inlet. M.S. Thesis.
Department of Biology, University of South Carou

Fox, R.S. and E.E. Ruppert. 1985. Shallow-water Marine Benthic Macroinvertebrateé of South
Carolina: Species ldentitication, Community Composition, Symbiotic Associations. Belle W.
Baruch Library in Marine Science, No. 14. University of South Carolina Press, Columbia.

Frix, M.S., M.E. Hostetler, and K.L. Bildstein. In press. Intra- and interspecis ditferences in the
responses of sand (Uca pugilator) and mud (Uca pugnax) fiddler crabs to simulated avian
predation. J. Crust. Biol. :

Gardner, L.R. 1990. Simulation of the digenesis of carbon, sulfur, and dissolved oxygen in salt
marsh sediments. Ecol. Monogr. €0: 91-111, _

Gardner, L.R. 1990. Simulation ot the diagensis of carbon, sulfur and dissolved oxygen in salt
marsh sediments. Ecol. Monogr. (microfiche) See ESA Supplementary Publication Service
document #8903. 61 p.

Gardner, L.R. 1990. The role of rock weathering in the biogeoéhemical ¢ycling of phosphorus.
Biogeochemistry 11: 97-110.

Gardner, L.R. and C. Gorman. 1984. The sumr :ume net transport of dissolved oxygen, sak,
and heat in a sait marsh basin, North Inlet, SC. Estuarine Coastal Sheff Science 19: 331-339.

Gardner, L.R. and |. Lerche. 1987. Simulation of sultate dependent sulfate reduction using
Monod kinetics. Math. Geol. 19: 213-239.

Gardner, L.R. and I. Lerche. 1990. Simulation of sultur digenesis in anoxic marine sediments
using Rickard kinetics for FeS and FeS, formalion. Computer Geosci. 16: 441-460.

Gardner, L.R., W.K. Michener, E.R. Biood, T.M. Wiliams, D.J. Uipscomb, and W H. Jefferson.
1991. Ecological impact of Hurricane Hugo - Salinization of a coastal forest. Journal ot Coastal
Research 8: 301-317. ,

Gardner, L.R., W.K. Michener, B. Kjerfve, and D.A. Karinshak. 1991. The geomorphic effects of
Hurricane Hugo on an undeveloped coastal landscape at North Inlet, SC. J. Coastal Res. 8:
181-186. '
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Gardner, L.R., P. Sharma, and W. Moore. 1987. A regeneration model for the effect of tiddler
crab burrowing on 210 Pb profiles in salt marsh sediments. J. Environ. Radioactivity S: 25-36.

Gardner, L.R., L. Thombs, D. Edwards, and D. Nelson. 1988. Time series analyses of
suspended sediment concentrations at North Inlet, South Carelina. Estuaries 12(4): 211-221

Gardner, L.R., T.S. Wolaver, and M. Mitchell. 1988. Spatial variations in the sulfur chemistry of
salt marsh sediments-at North Inlet, SC. J. Mar. Res. 46: 815- 836.

Gawlik, D.E., M.E. Hostetler, and K. Bildstein. 1988. Napthalene mothballs do not deter
mammalian predators at red-winged blackbird nests. J. Field Ornithol. 59(2): 189-191.

Haddad, K.D. and W.K. Michener. In press. Design and implementation of acoastal resource
Geographic Information System: Administrative considerations. .In: Proceedings, Coastal Zone
'91. Symposium on Coastal and Ocean Management/ASCE. O.T. Magoon et al. (eds.).

Hentschel, B.T. and R.J. Feller. 1990. Quantitative immunoassay of the proventricular contents

of white shrimp (Penaeus setiferous Linnaeus): A laboratory study. J. Exp. Mar. Biol. Ecol. 139:

85-99.

Hunter, J. 1985. Dietary analysis of commercially important juvenile shrimp (Penaeus aztecus
[Ives] and P. setiferus [L.)) in saitmarsh tidal creeks. M.S. Thesis, Department of Biology,
University of South Carolina, Columbia.

Hunter, J. and R. Feller. 1987. Immunolegical dietary analysis of two penaeid shrimp species
from a South Carolina tidal creek. J. Exp. Mar. Biol. Ecol. 107: 61-70.

Hwang, Y.H. and J.T. Moris. In press. Evidence for hygrometric pressurization in the internal
gas space of Spartina atternifiora. Plant Physiol.

Jefferson, W.H., lll. 1990. Factors affecting abundance of mero- and holoplankton in a
southeastern estuary. M.S. Thasis, University of South Carotina, Columbia, SC.

Jetterson, W.H., IlIl., W.K. Michener, D.A. Karinghak, W. Anderson, and D.E. Porter. In press.
Developing GIS data layers for estuarine resource management. Proc., GIS/LIS Annual
Conference and Exposition, Atlanta, GA.

Johnston, J.W. and K. Bildstein. 1990. Dietary salt marsh as a physiobgical constraint in white
ibises breeding in an estuary. Physiol. Zool. 63: 190-207.

Johnson, W.S., D.M. Allen, M.V. Ogburn, and S.E. Stancyk. 1990. Shon-term predation
responses of adult bay anchovies, Anchoa mitchilll, to estuarine zooplankton availability. Mar
Ecol. Prog. Ser. 64: 55-68.

Kenny, P.D., WK. Michener, and D.M. Allen. 1988. Factors affecting settlemant of the American
oyster (Crassostrea virginica) in a high salinity southeastern estuary.  J. Nat! Natl Shelifish Assoc.

Kenny, P.D., W.K. Michener, and D.M. Allen. 1990. Spatial and temporal patterns of oyster
settlement in a high salinity estuary. J. Shelifish Res. 9: 329-339. ,

Kjerive, B. 1982. Calibration of estuaring current crosses. Estuarine Coastal Shelf Sdi. 15:
553-559.
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- Concerning Protective Control



Mr. Ole varmer
- General Counsel
Secretary of Commerce
lath and Constitution Avenue, N.W.

Room 5851
COUNCIL Washington, DC 20230

Ashiey Co Cent .
oy Somorate Center RE: S.C. N. - Inlet NERR

Sune 300

Charieston, SC. 20408 Dear Mr. vVarmer:

<mmrn+n§ :

FAA 744-554

it Thank you for your memorandum of

\g:hng.Joms.Jr. stating the needs of the NOAA in the
airman matter.

H. Wayne Seam, Ph.0.

September 10, 1991

August 26, 1991,
above referenced

Executve Director On behalf of the Attorney General's office for
the State of South Carolina, I address each of the

remaining points of contention:

1. The State of South Carolina

has adequate

management authority over the areas proposed for

the NERR site.

As shown on the attached Exhibit A, the South

Carolina Coastal Council, the

state agency

responsible for overseeing the project, has full

authority over the NERR site.

(See Section

48-39-10, et seq., Code of Laws for the State of

South Carolina, 1976, as amended.

) As it relates

to the critical area "environment,"® there is no

question that the state has a

legal right of

access to those areas for purposes of managing
' the site and enforcing conditions assoclated with
the federal grant. 1In terms of access by the
state and general public to areas owned by the

state, there is a general legal

presumption that

the state owns all lands below mean high water,
This ensures access to the tidelands and marshes

which predominate the NERR site.

Fast lands held

by the Baruch Foundation would require permission
for ingress and egress. However, the fast lands
and highland portions of the site owned Dby the
Baruch Foundation are legally accessible by the
state for research and management pursuant to an
easement, Attached Exnhibit B is an agreement
entered into between Belle W, Baruch Foundation
and the University of South Carolina on March 22,
1972. By way of this agreement, the University

@ Prwnsg on Resycios Puper K=-1



has the use of such land as may be required to
construct a research facility thereon, and the
right-of-way and easement for ingress and egress
thereto. Additionally, the University has use of
such land so long as the lands are being used for
research and other educational purposes, It is
my opinion, based upon this agreement and upon
the Attorney General's letter of November 13,
1987, Exhibit C provided to you by Dr. Vernberg,
that the state has sufficient access to the site
to ensure research and management envisioned by
the NERR project.

2., The JUniversity of South Carolina and Baruch
Institute are state entities. (See attarned
Exhibit D.) ‘

Pursuant to state law, the S. C. Coastal Cou: :il
employs attorneys for the purpose of enforcement of
the provisions of the Coastal Zone Management Act.
However, these attorneys are controlled by the State
Attorney General's office. On behalf of the Attorney
General's office, I am authorized to convey to you
that the State of South Carolina will provide the
necessary legal service to ensure proper management
and enforcement of the NERR management plan. Any
such legal service will be primarily provided Dby
South Carolina Coastal Council legal staff with
support from the Attorney General's office.

_ with regard to other questions posed .to Mr.
Snyder, it appears to me that these matters were
adequately dealt with in the August 14, 1991, letter
from Dr. Vernberg. Please contac: my office should
this letter be insufficient for your purposes.

Sincerely,

C’Cﬂwumﬂf

C. C. Harness,
General 00unse1

0898A(87)
cc: Dr. H. Wayne Beam
Mr. Christopher L. Brooks
Ms. Nancy B. Tecklenburg, Esquire
Mr. Steve Snyder
Dr. John Vernberg
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QRGANIZATIONS ENDORSING THE NORTH INLET/WINYAH BAY PROJECT

National Sciernwce’ Foundation

NOAA, National Marine Fisheries Service, Southeast Fisheries Science Center
U.S. Departmént of interior |

South Atlantic Fishery Management Council

S.C. Wildlife and Marine Resources Department, Nongame and Heritage
Trust Section

S.C. Water Resources Commission

S.C. Marine Educators Association

S.C. Sea .G.rant Consortium

Sierra Club South Carolina Chapter

S.C. Institute of Archaeology and Anthropology

S.C. Environmental Law Project

S.C. Aquarium

S.C. Cdastal Conservation League

Nature Conservancy of South Carolina ,
Internatio»naIVCenter for Public Health Research, USC, McClellanville, SC
Georgetown County League of Women Voters

College of Charleston, Marine Biology Graduate Program
Friends of the Coast |

DeBordieu Property Owners Association, Inc.






